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FOREWORD

It is a pleasure to go through the ingenuous work of Sri

K. G Gaur, Lecturer, K. A Degree College Allahabad The

author has made a strenaous and exemplary effort to supplement

his knowledge in a most simple and lucid style. Besides, he com-

Dbines clarity and prudcnce in c\:trxcatmg the difficult aspects of g+

Plant Chcmxstry and Plant Bio- Chemlstry in a manner and way

This work 1s uniqu®
and of its own kind; full of matter containing modern facts which |

covers the entire B. Sc. (Ag.) course of Plant Chemistry of Agra

and Gorathux Umvcsmcs

"I hope this book will be of great value to graduates and

undergraduates of agriculture and other traits.

KRISHNA BAHADUR ¥
M. Se, D, Phil, D. Sc, D. L. C. (I xD.) "
Assistant Professor

Chemistry Department

University of Allahabag- Qe

Allahabad.
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Plant Cell

ﬁﬁm QY qar e A GEAIAT ©F FE T 19 THE
e 2 | <ifs amwaf ha-vama fow Qdt# &R mw wets
T affeEl @ wead @, wa A F DR 9 = an 5l %

—Primary wall.
—Ccll wall —|—Middle Lamella.
' —Secondary wall.

L —Cytoplasm.
- Plant Cell—|—Protoplasm—{—Nucleus. —Chloroplast.
: —Plastid —Chromoplast.
—Mitochondria '—Leucoplast.

—Vacuole
Fifksr faft (Cell wall)—ag ARwEit 71 938 715d a1 &
R AR A A AT ¥ Wl & aur 7 g¥ed (semi per-
‘meable) nFfd 71 &1 & [aF srw MAweT aifgsr fifs % ae o3y
AE H At | zas T g A & (1) grafus fif, () we adar (3)
fratas faf | orafs Mt (Primaty wall) =ib#a &1 % Iegais
‘g g UlEs 114 § qur wer Giar (middle lamella) mifac dfes
- AiftE 2 MAT ¥ 7 2
v - gErafe® "@eFar (Chemical Composition)—aifasr fiftr =2
- {TaafE @A ¥ weed ol 3% owora w9 oo Qew ) @Al
1% 721 w7 @741 & % 0 NG H AE T aur 25w AR
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I. Cellulose . 2

1. Normal, Typical or true cellulose. . E
2. Hydro cellulose. =
3. Oxy-cellulose. ’
4. Compound-cellulose.

5. Hemi ar Pseudo cellulose.

(a) Skeletal Hemi-Cellulose—Pentosan; xylan; Araban, ’
Galactosan.

(b) Reserve Hemi-Cellulose—Pentosan; xylan; Araban;
Mannosan; and Galactosan.

IIL. Suberin and Cutin
IIX. Pectic substance

1. Pectic acid.
2, Pectate.

3. Pectose.
4. Pectin.

1IV. Other Constituents
1. Resin. 6. Protein 11. Inorganic Salts !
2, Gum. ¢ 5. Fat. (K, Na, Si, Ca, etc.y
3. Tannin. Phosphohpxd
4. Mineral. 9. Etherial Oil

5, Colouring matter. IO Callose.

qizq A (it § < Ifkes aqrd ol R &, Y Frew € i —

(1) Pectic acid. —K-—Pcctate.
—Soluble in water—

(2) Salt of Pectic acid— —Na—DPecctate.
or Pectate - >

—Ca—Pectate.
—Insolublein watcr——l
—Mg—Pectate.

—Soluble—Pectose.
(3) Esters of Pectic acid—

—Insoluble—Pectint

I. 87gA= (Cellulose)

aa%ﬂmaﬁisa%éa*tﬁrhacamm o T &t R 12
T I F YA w1 fratg @ 8 | 9 W9 wwamd (hy-
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groscopic) g4 & <1 & 6 ¥ 12 ufwa sie Wit %ar 8, 97 100°C
" AN 9 7 S B @l 59T & | 99 58 9 B & 590 % Al 200°C
- R R Sar @ @ 9 BT a% g It ¥ g9 9w 8 ) 9Eme
T g ararcy Rt (Solvents) § wawAlla e wfTT FIRT
& i mEEEE (CuO) a1 fers FaEe (Zn Cl.) % guazia & | §ix waw
v %7 (Conc. H,S0,) # a8 €t 4R gaar &, 1 f 13 9ed Sxafiy
1 (dextrin) ¥ qeqyIA I § 529 W1 & | 39 S\A 91 99 9 & a7
~¢ (dilute) frar orar & @ oF SR TE0 1 7AW W6 AT L, N
AT % @t Aar 1 24T 8 | 19 YegaN 71 99 CRifew AagieE
. QU GiE 9T F T 47 G15es (cvtase) U 21T S@d fana

VY fpqr smal & Q) 93RS Hoage srar & s R Ea ¥ *a“‘m 7 gaiy
ﬁ'{%ﬁa (hydrolysc) FX @A |
%2 @0 & (Cotton fibre)—war= ¥eadid 1 98 &3 & 397

e—,qrgm g % mEf S arar smar @ | wARE ¥ ] w09 919
LAt Iege, 8% @ adqr 1% mer qgrd 3% AW (wax), g
(gum) gt s daa (Derivative) qrar sirar 2 |
: C (2-3) STZR /AT WFE! Aeg@T (Hydro and Oxycellu-
L8 lose)—ia~ 3 egas & ) awrT Sede ¥ sda fazama (Hy-
4 ‘drolysis) ¥ ma &ar & | ¥ Ay MRy § e YR ¥ @y
- QAT §IG7 & | EESI8eIAS QrFT Iega 3 3ifs Seig e
(Parual hydrolysis) grr saar g fored afita wEite 59 (active
! . ‘4 carbonyl group) zaar g aur fata s < (dyes) =1 @ifa #@
1 mar nzfm gxar & | z@d @@ Cp, Hy, O11 g am WHA
i‘glq % Ear | S F T H A S &% 8 aW ACET F
C @ gy Alar <0 347 & | =adl Yeged @ YegeN § RARm
7{' ArEes afwaizt (Oxidising agents) #t i &9 o18 &ar & |
K97 7T 9 &7 8, aur 98 e Gig A Hawia (reduce) X

ekt 2?1”1 é‘ | gl afir gt s aar smar @ |
L C4)qe]\fﬁ='5 fegars (Compound Cellulosc)—zﬁﬁlm Yggare

w% % el Seasiy % a1a Yeg@wd (noncellulose) wxid g¥ w@d
F ¥ g ik R Sema (ligno cellulose) difis Yegds &
: '-%qﬁagamamwé | FF, SE, 916 q97 4 F I HIAT 8 |
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¥ | I9=afd Sig-EraT

R Yeges § A aur Iegala F 09 & €99 I onfl 39 T
T€l & @ B, 7wl Ty A1t 1 waAa & B 3 QA vaahie 1 § au
ANl F AT B Y NRF s § 49 € |

femfaa (Lignin)—aifasr Ml § 72 degals % ar9 qrar snar
g | Rl & frarsd (methyl); frar@a ( methoxyl ); wifitd
(Formyl) qur wfaizq (acetyl) aw qrar sirar & | 595 FEa & q7a0
e A A Al Ot ] | fra-frw St ¥ g Rt o ga)

vy
S S U |
r

N ¥ Praifima qur qiea @ aEr § A e ) F§ AR A & A
’ 2 B Rt & e A aqrd ¥ Qi 2, awr ke @ fwig
1 f&Aa (Smith) ¥ wgee g (Sugar) & ar & qur Affew T
: fj, AN A =i & Rl F afafia & sar 2 )

, Sugar—-Pecrin—Hemi-cellulose—Ligno Cellulose.
‘ (s) 8H Aegars (Hemi-cellulose)—&t degans fifa ﬁ?f\ﬁ ik
% YegagT (Noncellulose) =g w#da (Poly saccharide) waaa @ fys
8 | 5f% 78 Yegalst A vaEhis @Ar ¥ w9 freargear R aar S
8% iy & g o1 1% 8 gafie X ¥ Ysgdw wea € 1A b
q IfsHd % wA9ql ¥ 9z 9ar @ & % ¥ Yegaw # theﬁ
ST & AR WfFF w7 (uronic acid ) i arar ST & 1
AT qFAFF 7@ ( Glucouronic acid ) aur @nﬁfm&ﬁ
7 ( Mapnuronic acid ) 9% 7vw % w7 Harm Sw@re 1@ M
7+d1 H 0F Bt ) frimieaise g@s (Formaldehyde radical) @ar ¢ 4
gaX fat g% Fpaifed T (Carboxyl group) geT @&ar & | Lohs
vl Yegale o S Aveay 98 gar ag @i swat @ dig
A ¥ a1 & a9 99 AR F GI9 A gaAdia & | 99 T@E Sd
frramy frar s @ @ sREAW (arabinose), sizalw (xylose),
R GETA S (galactose) EWT A (I‘»*Iannose) ET HTH T 3, ey

w7 H ta% € | 7w wf & I 34l éqgaﬂa A(4E QAT At % l.
I1. @G3R a1 wyj= (Suberin and Ciiin)

qE [T I UA] F [T ST FHAT Sar 8 i@k w1 wH i
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- i & 9@ g39 g %% awar, waiq A # waw war ((imperme-
ability ) %1 7% =717 smar R | 5% ¥ 9214 Yegalls q9r g5iq a7 A &
7R F aqrdl & w@Efe g9 ¥ 97 € gelie T il Yoo
(Adipo cellulose) ar 372 3@t (Cuto cellulose) ¥t #a7 srar 2 |
3 qqrd ait # qar adia {aagi (fatty solvents ) # wgeadia &,
aar @iz i % 7@ (Conc. H,S0,) ¥ mawifyd w3 €, avg w1zfzm
T s W E T WA (oxidize) agrad wrT Ra § gw
oo €| 5 aar AR ( fat stains ) S¥ g3 1T (Sudan'III)
a7 ez @id (Scarlet red) ¥ wiulSs far ay avar |

111, gfFes ‘TF{T%% (Pectic Substances)

Yftes oq1d Yegalet aur gfaas (Mucilage) qifasi § fagas
77 8, §1 (& g T T gy a@re | wfbzices § @i &
RT F1zH8 Sl (Paren chymatous tissues) § qrar S@r &,
QY—ET, QT WA, FFEL A | G agrd gear (Jam)
a1 i & @wq (Preservation ) # Ag@AYY wwt Jar 2 |

AT T F o magdl @1 [0 UEes  oid =i

(unstable) 8.1 99 7% 7@ a1 9K ¥ U= #1 € @1 @ saftua
" g (linkages) g2 sid & | Qi F I 93047 %1 Riw sE wwa @i
" g R, 5 % 9rat # Sma=a (metabolism) &1 7% el srwa GiET

qx &dl & | Ufew QfE fra-fim @02 (composition) F &7 E,
| g e AT i §—

(1) H3agAEF 717 (Galacturonic acid)—about G4 to 84%

(2) gt (Galactose)

(3) ZREM (Arabinose) }about 36 to 169%

(4) frarz@ casga (Methyl alcohol)

(1—2) f¥es zrv@ a1 U3z (Pectic acid and Pectate)—
aft Ifkes qqrd ifies ova ¥ o A € | Gra-fm Adl ¥ A Yes
. el § AN T, ATl aur SRENY A A fa-fea &t
% | wFEF AIER AEIRE WA A A WY A R A
SRR % 0F-0F By 79 fad €41 G 997 (ring) 7 RF wwa
_aAaT & | %9 9@t # RIS quT TAFAAF T & FAA: TFH a4l T
a,rg F g0 ¥ a8 75 994 € | AT wa 9l § ST & gaadid
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oY aphm e

o
i SR ey

. = bd

; 13 aF vgar & fad g7 &7 § Mg, K, Na, Ca qar Fe & Cl, POy :

- & | gamfy Sig-@ET

g | 98 QR ¥ €4 FWE  gEAdia e qur g aa (alkahne 4
carth) & wWig ¥ 44 FF AgRALIT 12T T 8, Fred R
YRz =T qA ST R am W Q@ 7 A Aeww dwd | L
Ues .50 AMS 0% g 9T 69 AT Gl ¥ G T ¥ qry S & |
(3) ¥ (Pectose)—3 Uf¥es q1d o & arit 7 wgaafia
¥, T wean £ | 35 G M AR B w7 om ama e @ -
YN GEA F g AT § ag@ S 8, o £ qFﬁ Hgadmat gl -
ey Y9N qY E— h i

(a) MAAfET (Protopectin) ~_
(b) AfEemisT (Pectinogen) ‘ NIk
(4) AfEem (Pectm) —ag AFE A Rﬁ # frarga §xeT (ester) § ol
2| AT % fvr gu d e 1§

(1) a3 geAia dar & |

(2) UehEe STU HARA fAr 91 9% R |

(3) 3@ afufrawg (Crystallize) w& fRAT ST @4y |

(4) F3 Jofrd % AR 288 @ Cy,Hay Op, 2| L

(s) @& Rfgw fife & arafsan Gdas A amsrar 21 @ -

(6) Ta¥ Faft (Jelly) a0 1 g & & | :

(7) wfE T T ¥ THF T 3TN H I A2 & v | |

MEVISH (Protoplasm)—NAEA R F SfifFa wia
g S & s @i g B war 8 | 599 MEE, T4, g9 ate
a1l qaur 5 7w 14 9 9 € | a8 Fa@ (Colloidal) mafy w
&t 8, e Fra g% AfLsT (Staining) qar wfrdwy (adsotp- |
tion) YU A FAT R | .

sifia MAIEa 9 AYafa (analyse) & far st awar wifs
S92y (5 o fafy ¥ Fafa e srar Q1 ag g Wa S srar 2
AR F waq gas #Ied ¥ € fyafm far s gwar g | zed
80 ¥ 9o ARTd aF Y1 a4 AH FHFAD qdl FWEARF NOIF w@aq@r
2 IDdAET F A AR F AR W ATEGS 9314 5 ¥ 7 9f-

SO, 7 CO3 a7 SiaT 2 | FAM® Haad) § anadk § MAT waf- / L
gz qur 98 9g1d qET Sar 8 | MAGwA 7 ArggeTag qard |

ool
_J i
i
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5” 40 ¥ 50 R qur FalerEdE 7 a1 TAF G AR F AR 123 |
7 14 0f9UA % TqUSEr 8 | g96 @ay %ﬂ%"{? 7Y 4§97 (Orga- L

R o) LT Ly

nisation) #1 &lar & | RI@ET IR WA § fw 97 797 8—(1) 9E- 5’- :
J

2rqreA (Cytoplasm), (2) =1fFaad (Nucleus), (3) ‘-FleGEE’(PIastld),
(4) wzdvizar (Mitochondria) | MIAarew % ==t 00 fm §— 33
(1) MRxaren e (Viscous) a1 zafas (Slimy) Sar g |

(2) & Sy (Cohesion) I g qrar wirar & |
(3) q& arl & WA AT R |
(4) & geten (clastic) '@ar% qar 19 #q 9% €9 (Coagu- | Ii

i
:

-
. ek i

2t

Eoni DR Sttt

9

) late) & Srar (’ !

s (5) z{@ S SH (Cgllmd) IFd F QAT & |
(6) ag gt | ZUFI%TTI‘ (Immiscible) & | g
(7) rhﬁwﬂ“qqrrznw (Elastlc) gar (Rigidity), feanz- 5

m’tqmé( E\tenSlblhtY) aqr 'vxaazm ( Imbibition ) #r T 14T

St & |

AT (Cytoplasm)—ﬁrz‘ltﬂrq FAL AW Ifwad &

TR} AR @A R | g T S AR T wh syt A @

T2 gAT R | T8H UaEfE qar e 7 NEraRT & g9y wus

% 9274 8 | 5% @ At § R A aar 2 i
(1) Tadrame (Ectoplast) %

4 (2) dr@rEe (Tonoplast) £
(3) ‘Z’E‘-W (Endoplasm) i
- ) . 1
: //(/' ..{EULS""#» B IR i’{‘:
ECTOPLAST S 4
s
CLOROPLAST é, ;
TONOPLAST o

ENDOPLASM N VACUOLE .

93 ¢—ugy A
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1
R R F qga N fedt @R R 3T oRlearee qu %5 i

a CEAY , ;

o F SR A e A AAvare weR €1 o At Rl B A
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S ugd W A 2, S R FEd €| 9F B 9Ed TR
=2 a7 waerl (Vacuole) ¥ 91g€ wirar R a1 98 GHRIATEA ¥ &1FT
wrar & | 7ld (Bernard ) %1 48 AW P GEEER A @A
s99aq (destructive metabolism) &1t & | g g1 7 48 a4t
% Tga-0 MR oF 3Ot ¥ Gy ar & en arRien w4l ¥
g1 et €, Rrad gy 9ardt a1 SEE-UE AT 8, 5 IS
(Plasmodesma) #&d € |

ag Ffaa (Colloid) & wzfa w1 &ar | @adiarsd 1 AT
qiT S § 54T R | 765 wRfe 788 wreaiarafs (Phospholipid)
9T T5 @l F FAGET  gEAIA FAREZE g FRANT AET
.( Inorganic ions ) 917 sa & | zad swa=as &A@ ( Metabolic
Product ) st amr wiar & | 3 Aoia#i 3 ag Fdaw fFard &
za# R N A (Ribo Nucleic Acid) arat simar & |

o J o JL o
_"_?__:':f_"—‘]_o:j{ rl_lé:_l) PLASMODESMS
‘ O 0 po©° ) i

TR cELLs )

o= R—aremizer g AfTFH # @vawg

Ffraaq ( Nucleus )—ag SRl &1 gen v & @k
gs77 ( Reproduction ) dar ffgsr feaeer ) gaar @1 st &
qg M@ Zaar dgzasia ( ellipsoidal ) zwr & &t & | Yiaad
F SO0 9 wF Reel #1 Dar R, e ZeE wigr &9 9 @ar g I
=1firae |1¢ (nucleus sap) a1 #RAfars ( Karyolymph ) #aa € |
gad Ffedl id7 ( Nucleo Protein ) a@diarsw 1 == w16
ifys qEar Sar & SifE REEsE  ( chromosomes ) § W& 2 |
FfvaaE 3 e AT 4 9q1dt F Wafs ddn Y aTar 2

I. ﬁﬁaﬁ(és o (Nucleic acid); 2. FidT)

~ffas § Ahats w9 wfarat DNA & &1 § w@ar & l‘v
afgFic RNA gor DNA =Jfiad! 187 % &1 § w@d § | 33 J9r-

freft 1 T A ] fo A/ H qF 9 a@ T (genes)
~fkafs zvat ar gET AT ¥ 57 € qur DNA Ifmag 1 RNA

v

) .
w«- /arrn-\n»-.‘m, v




g FITH | &

GERrArsd § qEr oar & | 3die (Bernard) @1 29 @i 198 7r6-
7 & % “If¥@ag ¥ s snaa (Constructive metabolism

€1 € | T STT9AT gd ¥ TN % g &1 @ oY 5 ~ff@ad i

AATIQAT & | FHATIFT 390G 5 £ 25 £ qF FAATR |

FFaTE F 99 AR # 70% A4, 3% @ialiE, #47 109%,
DNA qur 2 § 5% RNA =1 war & | 395 7EHq a3 96
. GEEEeE SEl 919 S |

wiftas (Plastld)—“q SEimed F ¥ giv 9 fF amdansn
% 9Zf1 F 18 € a9 Y TR F TR Grares (Phy51olog1ca1) Fq
7@ € | iRev gt gl % @ Sl ¥ o 9@ 2 | 36 IS
ORI & e aF W €, faw s et § T saw &) S R
AT IR HER E

(1) gRw Fus ar sz (Chloroplast)

(2) ¥ #Q a1 mEr@re (Chromoplast)

(3) Ta 4% a1 fasAraree (Leucoplast)

gl ?rwco (Chloxoolast)-—-—?zaq 7 gfw (Chlorophyll)
famste qray s g, raa* FRU ZEF IF &4 @ 8 | 98 AT s
RITET § 9131 9137 & 97 ) &g 1 G osd wd é | ¥ arFE-
@R % aify (Peripheral) win § 967 7 & 94 9@ & | =i
Tz dear fra-faw 2l & % afer U % wme & sax fnlk

Al 8 | A § N @ 2 WER B W FUF i Sadt &

%! Her wwE A | fieew qar 3@F J 1907 § g8 Farar & qd
g Fus % Ry g@q (Peripheral ring) # & 1§ wrdt & fa
T @ 3 ) 9HIK F shat 7 3ar |

siwa (Zirkle) § 1926 ¥ 98 Faman % gRe +us argd@ias
qg1d ¥ 7a7 &ar & fe% we § wardl (Vacuole) wgar 8 393 gi2-
g2 i war (Pore space) %@ &€ ST @vseq W@ a1 aRA Fq®
& a1gT Sufeyd AT ¥ WAl & | gRA FUF 5 a@mA@ias

qard & & = At AU 9q ERA BET w@ar & | wWart (Vacuole)
§ &= war Sar 8 1 S Wi @ o9t @ Akl § ek s

. # g1 fAdea (fission) IFR &1 35t R | %@ wifkes ¥ @1 Qi F
- writargge 1 fAmia dar @

B T e




ST & |

___________ CHLOROPHYLL
VACUOLE
STARCH GRAIN

CYTOPLASM
CHLOROPLAST

57 3 —pmEe

x5 7% (Chromoplast)—ag 5 caiRes & {%ad e, dia,
A1 AR T & RAHE @7 IE@T 8 | G FOE AT G@ S dafAl
MG FAF qar @ 2 | ¥ R FqF WA A TAE S
&R ¥ | 7oft a5 7% O s (Physiological) #1d & @warq E:
%9 il Wiew T8 QTR |

T 0 (Leucoplast)— i U 37 @iRes] @ 7&d <0
T T B AN &, aur WAl S 4 A TR e & 5 W OE
)l qgaT | WA s § e A dar & a1 aRa 3w ¥ i 3
St & | g9 <o g4 (Colouring matter) fﬁ?ﬂ? FA FTI ol
A2 | T TR A S AEeqy gu AR R 2ed A %}3{—
g ¥ wF FUAR A oA aft ], S SR Sifgw |
saftud et & | 78 AU SEH § TG qO@Er a6, w@Wies ST ﬁa‘ U
G861 @ar1 N F RE nTeE © T S0 A9 @ d R/
Sicitd .

(growth) (ripening)
Leucoplast . —5Chloroplast — —Chromoplast

arzaxifzar (Mitochondsia or Chondriosomes)—3 ¥
(rod) % mrE & &R & a1 FEAA H TR e g | zﬁfmﬁfﬁ
3 g sama f% mEREiEar mEnwE (morphological) zReIT ¥
~qfveraE % @ A & | 9dT fR F g @ q{?@l’:’f%ﬁ?
ARl 3 S Eag /R §yasT (Synthesis) IAr S@H ErGRLS

Conataf e
te L

i
H
ie

-~

ot e
4 Aadian SR EE

1‘.\1' S
X
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fyme (hydrolytic degradation) % 7 g £ 1 wdeT (Marston)
3} 1923 ¥ 3 @A zgd NRAAERSE (Proteolytic) TFIZE
qrit s &, R wU ARt § SR 5 G &ar ] | &t
(Horning) @ur ¥R (Petrie) 7 1927 F 35 A9 F AFW T I A
speqa (A1 QW a8 AT B HIRW F 99 fagiz (Fission) %9
Tq MRl A den eewn (Scutellum) ¥ 5z Sl & & (%
wdidifae (epithelial) gl Y RiFa 7% iy (endosperm)
3 rier & £ | ol ¥ w2 g S & Al § 8-
Rem wrTEA gEALE FEEAr § & € | % AR AT TS
crEE T S £ S 5 A1 wm Awm s €1 DPN-cytochrome
reductase a1 TPN-cytochrome reductase AT T
mewERA SR W £ A TR 4% oA, 25 %
FrEaraTEiE @ 5% RNA @ g | .

@I ( Vacuole )—81FdeR % 3 WM F FCQ ad
si PfE TR 3 TaEees mpeErE % FRQ %W 8 W
FY Ggd ¥ SRegRe Re W I & s € fEd gt
C g o & geade cad o war @ R e (Vacuole)
say ¥ w9 AE FOWER A T 2 {1 FSEER wWaHl
G A AT AR A @A TSR @l & fe agrd 9
CICE ST

(1) aTfi—ag T 98 ARYT & AT T |

(2) mErfs @3@ (Inorganic Salts)—w@aHl § Na, K,
Mg qu1 Ca HGwQ o1 § 910 F@ & |

(3) FalerEze (Carbohydrate)—T&H 5 gaq (Cane sugar)
R, TR, § N, ST ad TSR FEEEEE B o H T
AT g |

(4) TreRaa difw (Nitrogenous Compounds)—38d
T, TR T, CATES, JieA a9t Tre Gt g |

(5) TTEFE (Enzymes)—T@arl # 9@ S A& TR
7 s (diastase), g7aes (Invertase), arsaw (Lipase), Taas
(Inulase) 3T AT T 5 € |

wisew




R | FAIE SF-W®@Ed

(6) FrEfTT T (Organic “acids)—ag @a= aar 43 o) b
A qET SrET & | wrewE (Oxalic), dfws (malic), amiz®
(citric), =rdww (Tartaric), 2fF (Taonic), Tfafe® (acetic) aui
F1ffF (Formic) e w@qt # g7 $7 § q747 S1ar & |

(7) & (Gas)—@art & 35 da o rar S@r 8 e s
ST qUT FET STE WF5T 964 £ |

Fafl-wl w@aTt ¥ oA (Flavone) zruar YrdiarafyT finie
(Anthocyanin Pigment) ft qrar sirareg s % 3ga & @i a1 &
qET @0 8 |




FAfETSE e )

5 Carbohydrates

5 gﬁ%m (Introduction)—ﬁif%h{z T FAMS (organic)
s.!

o NFF F A & S NG T AEFT T Y a7 ST |

i QY & wRiRes ag z=w g agd] & ot 5 =i § q@r SEare 138
7 R FEa (C), TrEgem (H) aar anwis (O) aedi ¥ fras F1 & |
i'  TaeEd grzgiem (H) qar ssdias (O) 5 0= 2 ¢ 1 %1 Z@qid AEwaT
¢} AqTAT ST 8 | 59 WAYE F ey sEigrzEa s C ) (HL0), 33 51U
 'ngfya s e €, qwg v H 3y 0F m?ﬁmaim%mm GEAR
Py nzfa far s a%a1 8 9%g 9% 9T = _TﬂTqI{’ZH & aTi ¥ fesw
I &, S¥—wiafzarzs (HCHO a1 CH,0), sifies wfag ( CHsC-
" HOHCOOH a1 C;H,O3 ) qar gz wfg ( CHs COOH a1
C.:H.0,) 9% zfalw T 0¥ ft mvare €, 8 st g1 Fq
n'c'f?zra ag a7 91 99a1; 9% ST% gu TH cf.raizrfca % Ui g
3 , fhea-ged &, S sru S eESe R B @ o w8, 3
WA (Rhamnose ) @« ‘PT”HT (Fucosa) femzr g3 CH1.0s
L2 i 3 weATSRW A A B msraedE wda (C) @
' grEze (Hydrate) 8 |
AraRW 1Q ( General Properties )—FIEigz3<d & ar41<Q
L 9 e E—
! (1) ATFNFQ (Omdauon)—’ﬂ FTElEIEEE % GEd] 91 ATFAl-
ST J G40 F@1 a1 @ @ wew (acid) A St 8 ey g A
- Bmr ¢ % wEleiEe ¥ ooReafys ad (-CHO) a1 #@wFs an
" (>C=0) sifga £ |
,» (2) 3% ( Reduction )—s@ T grzgiwa (H) § g9m &
} £ a1 araft &rzzredt qaza (Polyhydrosy alcohol) aar 8, fwad

N




Y [ F¥wiy sg-taga

g AW gare & FelgEge # qiReas (—CHO ) a1 fdfs
(>C=0) 7i % zfafts gagifiea (—OH) 731 i sifkyq 2 | wifs
* FaFQ it § gEneT (H) cReEks a7 Hiafs o § a9
- &% uF § gragiien (OH) avl aiar @ suff wrall ez caee
& 7% gregified o saRaa € |
(3) SWEIHRT T ( AJmphoteric property. )—#rfgIzze
ag ziwd (weak acid) @ar a3 IR (weak base) il aww TN W
¥ fre¥ s ¥ swawt (Amphoteric) Tzar € | w4 3 @i 7eat
(Strong acids) a7 @iz @M=l ¥ G4 #3Q € QY geex ( Ester ) aar
o (Salts) aqat 8 | |
(4) Fefes1 qar zid@ 9UTW ( Fehlings and Tollens
test)—FAIEIEEe & aqeql # ufegiaRs (-CHO) a1 Rfs
(>C=0) T quar sirar & e w1 ¥ Faferr F g a1 Ree e
22 % ZAIWEA 919 (Ammonical solution of AgNOQ3) &I za%-
fia (Reduce) ¥X 33 & |
(5) wife oq3W ( Molish test )—Eﬁﬁ?éli”z % SII&T q ES
4% 7o AW ( oc -naphthol) frareR 5@ R-ARX @ix waw i )
~ (Con. H:SOy) AR ¥ zrad & @1 &Y axat (liquids) & 9= & an'a'?
{7 (Violet Colour) aAat § I
(6) aT@rT qd=W ( Barfoed’s test )—vF wwq F O ¥ .
s gIxEe N ( Barfoeds Solution ) 1@ &% Wff #d € a1 a&ie g
?y} ¥ sefiua #pafRs wfede (Cuperic acetate) 7asia (Reduce) &1

e -

o g

L

7 aergs (Cuperous oxide) % #aw{ (precipitate) § ag@

st & <1 s €2 % o < Aae Sl | 9 afie AdeE

_ (Monosacharides) & a4 4 qar 31% 7077 ( Disaccharides )

& @ A AR it @ frad A1 79 T3 T WA SRTEE qd9r

* arilimage A A A eR R |

(7. ﬁﬁr"'@ El’i?,\l’a"[?{ U@ (Phenyl hydrazine test)—s=

T 5 Qi R QEFTA % e i R s A
W aﬁi« (Y ellow Crystalline Precipitate) gar & | @ #aQ¥

&l @mﬁ‘ (Osazone) #=d € |

o
& o"
£y

: h
5N ‘l}l




E (8) =rgafafd (Asymmetry)—#Eigisie ¥ @t aged! &
-] TR aE e e (C) 9eng (atom) HATE AT ST ], fra®
G AR fe-fa et @ @ € ) ¥ wdT g B oReefs s

COOH
o ‘
ER H-C-OH
T |
CHs
(@fzs afs qur saw gRiefzs #ET (Cx) w—ATY)
(9) TN fmar (Optical activity)—sia R ag1d JfF

! g#1w (Polarized light) % awr (Plane) @ gt g ¢ 5w mrd A

nmﬂq afik1 ( Optical®g active ) &8 € | afy ag gfRa@ swg = _
{Tf%?i AT 8 Eﬁ Tt (Dextro rotatory) T z{fi aF gAET &
. ATt (Laevorotatory) FR@T &, o 7@ (Dextro rota-
tory) qar F72 (Laevorotatory).
R AT GFT A 99 AT FEARNE F @ (Crystale Tceland
o ‘ Spar) ¥ 3T FR E Q1 A PR ) fyw-frm Rgrlt § g7 S €
S )@? gal ¥ GARIY (A & | 72F F 0T #4657 37 (Polarized
S~ i Plane) w&d € |
: :’_' (10) A& TTAREl ( Optical Isomer )—3 FEIGTEZ 28
TrFFB zmaqra"r @x ( empirical formula ) &9 & 9%g @& ga% ¥
* ‘wrreita afar (optical activity) & fra-fra & @1 9% @@ gEX @
. 'PWRI“W SEICREI| (Optical Isomer) a1 fg=ar@ gwrgaa ( Stereo-iso-
s mer ) F&4 €, S A (Glucose) qar FFdw (Fructose).
(11) S@EEEET & AU ( Glycosxde Formation )—
| 1T FA1a153 < TeRlsw ( alcohols ) a1 i@l ( Phenols ) &
LMy @41 5% ?@T’ﬁm{@ N1 F77a €, Sq—
Wi, - (1) e (Aanthocyanin }—38 7@ @@ 1 &
B % L ) @rdefaT ( Anthoxanthin )—ag @@ €1 &1 ﬁ:mz gl
A (12) ¥itf® W ( Physical Properties )—8w@ FrHlERZ2d
LA @ G AR E o ol # gelta @R € i qaew § W aur

Rt

FraferEzEd [ .




R& | iy sg-w@ET

R T g €9 € | gAF AW 910 BT ST @A R, g afa *)"if i
FAEIEEZE FAREA Ot § wgaaelie 41 wAkgd ( Amorphous ) L
AR & A AW F5q whE Sar & |

STAT AT F AR ) FAGEEeg A g FE e
SraFd &

qfIraT (Definition)—wmEizizges fal gl wated

~
r\

( Polyhydroxy alcohol ) &t 'Iﬁf\ zf¥% (aldehydic ) ar A=
(Ketonic) HEITFL (detivative) &
AW Frdlgrzzza f,r ammtm ( Clqsmflcauon of |

\\\\\

k ;
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.LI
i”.
~
N
=)
s ]
2'7
3
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A
—f
s |
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—
A §rr.
At

21 I"TFT”T s o FeiiwTw i rfqr amg:
L. HL“E}%\{FQ:H (Monosaccharides) B |
: (2) 972155 ( Pentoses )—zA% F1d4d @ # deAr @7 b

A o

(1) wedw=arT ( Aldopentosc ) 3% =EAS (Arabinose), ‘jf
szais (sylose) aar vzan (Ribose). i

(2) FA=27 (Ketopentose) T¥—zREgaId ( Arabinulose). "‘;'

(b) F@wE ( Hesoses )——*:rzr FAT ATYAT F dEAT G
adtgl T 8

(1) weEierasia ( Aldohexoses ) ‘-ﬁx‘—?ﬁ\ﬁm ( Glucose ),:"— Fa
awFds (Galactose) qar A4 (Maniiose). S

(2) FRRFNIT (Keto hexoses) %% w2 (Fructose).
IT. =t %HUzgd (Disaccharides) )

3 s 2 Hmti‘c’ﬁ % Q1 7rgAt ¥ oAgrszEe (Anhydride) €, -
g 97 T FUEE ¥ ©F 7y A ggzaas (Hydrolyze) #@ €, -
& MAFUZE 1 &1 7Y 919 8l & | :

(1) 819 (Sucrose)—ag WA F TF AY 47 KL F CF
I F CAGIEEIEE 8 |

(2) awds ( Maltose )—ag sq@19 % & AGHAT f{?r
ETZZITS & | :

(3) @51 ( Lactose )—7g AT % UF 1Y qdl IG5
TF A F CAETIZES 8 |

.
PR

A




TR [ 29
o (4) 3 ( Cellobiose )—a% 7 ¥ &1 #TA! 7 CA-

ZEE ] |
111—;;1% &wUzg (Trisaccharide)
'r_ . Z9% AF) 3FUIE & & e 939 (Sugar) o S 8 ah m

vrzg’?rmﬁqa (hydrolysis) Bt % grr wr@a-ziw & oa € |
x (1) {WAe (Raffinose)—a8 AN & €F =AY, FRN & T®
v\ WA & uF wg A T FERET 8

Lowmt (o) AR (\M.zmosc)—zrz AN & QA qul FAEN
T8 F o g A G

& IV —aliasrze €4 (Polysacchandes)

7AW A YFLE F Aga-al TR TR NS ’ﬂa'i a—

(1) ¥2rg=a (Pentosans)—3 T21a WA & 4z § FYA &

@ BIEEIEEE € | 99 1 —
' (1) TR7a (Arabans)-2REAN THU F TG TR T W E |
P y (2) tz@a (Xylans)—=ad SIZaN T F 753 ¥ 7L I
£ 'era i
(b) Trdiara (Hexosans)—3 TS TH & 950 € AYAI 41T
ax & | Sg— .
, (1) st ( Glucosans )—3 qHS- ¥ agd ¥ #A T 1

‘,‘M.\,..w,__.,_.u,.
T \.e;.r:;;.‘;,-y? 0

3 RN

¥ { | y—
&5, (i) =9 (Starch)
S (u) geras (Cellulose)
-:}? ' ) WIC*FG (F ructosans a7 Levulans) ¥ 337 § 1N %

(1) EGIG (Inulm)

i (3) A7sq (Mannans) : 3 A4 T4 % 90 ¥ 830 HYA
T e € |

(4) ﬁﬂ*zfa' (Galactans) : e ﬁ?ﬁ’tﬂ TR ¥ 120 AWAT T

: ',:‘TI{TF'ﬁ ﬁ'«ﬁrr{’a (Monosacchand_)
p T 3 v g & & R FEAT TG A Er 2 ¥ 9
_aﬂ RIEREI] a I T I F AR T AT A T A

e :: ~ W"



9o | Fawfd sa-aEa

i3

(serEe)
(1) mdw (Biose) CeH,O: mrghiia® Ueelaige

(Glycollic aldehyde)
(2) zizA™w (Trioses) C,H O, (i) FaaRe Usdtarss Bag -
(Glyceric aldehyde) {§il:: :
(il) srimmagmet @R Fplye

(Dihydroxy acetonc)
(3) 2T (Tetrose)  C,H,O, m{?ﬂa (Erythrose) §
(4) ¥as (Pentoses) C,H,,0, (i) SRR (Arabinosc)
— (11) aiEs (Ribose) @iy -
(i) sreas (Xylose) gset |-
(iv) @rEns (Lybose) Sl

(5) frarze =34 (Methyl pentose) CH;.O, A (Rhamnose‘%
6) ¥Faas (Hexoses) CH,.O; (i) @A (Glucose) = ) mﬁj /.
(i) #aFar (Galactose) FuEEt R
(i) A (Mannose) J S« & 7! ‘
(iv) w¥ere (Fructose) ) ¥t -?F’T ¥

(v) sty (Sorbose) T &
(7) 8234 (Septoses) C,H,,0, (i) =R (Gluco-heptose)f\
(1) qm%re?m (Manno- heptosc) Sl

(8) =SS (Octoses) CH, O,
(9) ams (Nonoses) C,H, O, ' it
TEf & TR a A1 TFONT agd Aw qrﬁ rd & aur & ﬂa@gm} g
WE 1T ar Q@ DefergER Aedimizzd (Poly hydroxy aldehydes)] )
T ﬁiﬂ@i‘g{ﬁﬁ ggiam (Poly hydtoxy acetone) &R 1 g w
w@aT & ZheFry ¥ A%IqW ER ¥ FRY A8 | OTH & Emfa$ d
T sirar |
gearrer (Pentoses ) C;H,,O,—% @6 & wid Sid &, awalilsl
TH AT ¥FES (Hexoses) ¥ aga w4 &dt € | w499 § ity
ZiEes T a7 F sy geEfs aww (HCN), sEgirmaiii
@i ( NH.OH ), grmgrsiia (NHNH, ), fFAET g
(NH.NHCH,), %efan @im a1 Rier arege & zefaza 99 47
g9 #@ & | S ¥ qfifee qgreztes (Acetyl anhydrides) 8 iy




T

i
L:

B Rk

© A\ @ el B far srar @ @ g weha aa @ ] Rl s

! @?ﬂ' a ol\ A
Gl RS (Hexoses) Colly,Oo—3 wi, GHars, 13, it &
#7 .. gaadia aur gy &t (Optically active) &1 & qur didi & m’i

. gﬁaﬁaatxrms{mﬁmqmﬁilz‘%i‘lamqmnﬁrmmﬂ%

i L n o
ke | HO /1 OH HoH,c -9
} K on wA HKH >| OH H
. ,. ) ‘ H OH OH
p-1-Arabinopyranose a-D—Ribofuranose a-p-Xylopyranose
] (ii) Sz (Xylose)—sa @53t (Wood) a1 31 (Straw)

FalRIzZE [ 18

mim ¥ g, zai%«:q Tad g 71 Jar & % g3 gy (OH) i
MR Qi F Y dehdrasze @FRAFAE) FEE 99 S a, g o
@ar'sf (Hydrolyse) 7 ¥ A bk g ma dxdt &

(i) SIS (Arabinose)—ag = T (cherrv gum), I
' @fF (Gum arabic) gur Ferzz @ (Mesquite gum) F SidlT
! g (hydrolysis) grr o fer sttar & 1 ¥ W (cum) =l
2 aT drat ¥ ¥Rz (Pectin) 7q1d & arg 9 11 & |

2 (iii) ST (Ribo e)—a% TiwHzF 7w (Nucleic acid) &
‘OF NG A R | 48 TR ARRIF W F 9T FYanw grer qa

Etekibi mﬁ g1 % YERE a1 9fs qar Seagfas o
, OTT ST 8, etarafed a1 AdfE et & e ¥ et e
}(HCN), gEgIaa g (NH.CH), grgisim (NH.NH.), Rt
zq aregrei (NHNHCH,), %efen fig a1 Reat arege S am-
| e 0w ¥ @ ad €, Qi F 3 AdesuEes, o wTEea
_3 QfierrEze AT w9 § 9 S[-€ | zfmmmvea % w7 ’avn?ra :

; ; @ Qﬁfl TR ( Aldo-Hexoses )—3a# Uedimrales ant .




e [ Y Sha-wEmET

trel BFANS (Aldo-Hexoses)

wE (Glucose) CoH, 2O S, H 356 (Dextrose)
AGRIER (Grape-sug'u:) TI< T (starch sugar) I91 FH R
(cotn sugar) ¥ ¥ ¥t GHQ 7T B |

It ( Occurrence )—3R[K, WM, Fal, WEE, Tl % A7
(Nectar of flower), &, erafafes Yum (Diabetic urine) % <@ -
AN I F W F; GO, AR, qq AR § WW{’H%
w1 aa ez 7 Yeg@ § AeRHIEEE F W F qra Y

darr ( Preparation )—we %% fREl g @M@ Gﬂ'
%18 |

sugar)—sg g W& (Cane sugar) % DN & F9F F HHT &R JAT
franw 773 € QY s qur w1 (g orw i @ | 59% R
Z4t (o & Q*%rga SITF TR A S A q wg@:mﬁa %,
TG T @ & |

dil. HCl

C12H20011+H O——r— 6o°C o CGH1206+ CGleoG
(Glucose) (Fructose)

(2) & a1 Sgdle & Sefa fw@m @r (By hydrolysis of

(dil. H,SO,) % ara 93 a® 7 *@ & w7 3% % a8 AT
( Iodine solution ) % &g Hiar & ] | 8% WIM@ W W
(evaporate) % RN P T % T ¥ IH K A € |
dil. H,SO,
(CeH,,Oy),+nH,O nCGHmOG

Starch Glucose
7@ (Propertics)

gaq (Specific rotation) [ec]D 112:20 ¥ 54208 | ‘IE lm“q?ﬁ
SI\@?T (mutarotation) JEA &l 2|

(i) 3 TP F TT FWT@ Fq (By hydrolysis of cane -

starch or cellulose)—zd fify % 1T TS (XIF-TH) AGH a1
I 99/ 9T & | @9 B 9 O 5 oard Q% §9T FI9% F 9 T -

s
AR
st

¥itfa® 1@ (Physical Properues)—@'@f T@E,; W, et
qar @it § yEmla & s 86°C 93 flgwa @mar & aun Swda aﬁm. :
(Optically active) @ grguadt (Dextrorotatory) & | z& faftre -



i %  yarafas @ (Chemical propeities)

L% (1) S RS A AERs wew (Nitric acid) ¥ =figsEs
E: (Oxidise) 7<% & @1 @49 WA v a7 7= § WERF 7ol o
gar e I : -
CH,OH CH:0OH COOH -
| +0 | +0 |
(CHOH),——(CHOH), ———(CHOH),
= i )
- | : CHO COOH _ COO0y
> " (Glucose) (Gluconic acid) (Saccharic acid)
i A . (2) @R ) aifeaw CaEW ¥ ATERA (reduce) FR 9T Nadl-
Y e Ydew () g ST |
CH,0OH - CH,OH
| +2H I
, (CHOH), > (CHOH),
B (Sodium amalgam) |
A - CHO CH,OH
L ~ (Glucose) , (Sozbitol alcohol)

(3) Faf dw ¥ aRfET—E A Rk O F ey
T FR € @ ag D AEERa (reduce) A WA w ¥ aw @ &
A 2 | 98 @d $F FIIW ATHEE S HQ &t § |

CuSO, + 2NaOH. = +4zNaON |
(Coppet Sulphate) (Sodium Hydroxide)
Cu (OH), + Na,50,
~ (Cuptic hydroxide) (Sodium Sulphate)
CuO+H,0
(Cupric oxide)
CH,OH CH,OH

l I
(CHOH), -+2CuO —(CHOH), +Cu,O
' (Cuprous oxide)

| .
CHO COOH  red-brick ppt.
(Glucose) (Gluconic acid) '

FAEEEEE [ Y




R | TG-S WA

(1) =g ez (Tollen’s reagent) ¥ G4 TEGAT—R;
25 3 BEET AT T AANEd O T4 TR T4 ) 14 A TR
gt FA TR RET s W IR |

(Silver Nitrate) 2 AgNO;+-2 NH,OH (Ammonium
| Hrydroside)

|
(Silver hydroside) 2 AgOH--2 NH,NO, (Ammonium
| Nitrate)

|
(Silver oside) Ag,0+H.O

CngOH ClIH=OH

(CHOH), +Ag,0———— CHOH +-2 Ag

| | (Silver Metal)
CHO COOH

(Glucose) (Gluconic zcid)

(5) mxcha"h st (HC:\') % S0 SaeA __:sz‘-a HCN
3 <3 = =% emaase (Glucose Cranhydrin) =T

CH,OH CH,OH

l
(‘]CHOH).; +~HCN———— {CHOH),

CHO H-C-CN
{Glucese) ]
OH

(Glucose cyzahydrin)

\6\_. Qx{%"lr.":t:. = A (NH,OH) = TSiG ‘—.E.;:-ﬂ(—'z@::i 5:::;

Y €5 T ""‘"--:;5‘,;':?. R (GICCCXE::S) AT 8 |
1
W . |
{CHO ’:i)‘ -:—:\‘I‘i;’ori———-? (CHOH)‘ +HZO
C=0 H-CG=N0H
{Gleesz) - {Glrcoxizme)




FAlEERed | 3

(7) arzzsia (NH:NH:) ¥ a1 afRifar—agis s gz
& ara g4 S & d1 @ GEgSE Farg |
CH20OH CH,OH

I
— (CHOH), +H0

I )
(CHOH), +NH;NHz

CHO H- C[= NNH:

(Glucose) (Glucese-hydrazone)

(8) fmrza grgzsiw (NH.NHCH,) % @1 mfafen—z
o 9g7 #Eqq akfET R fred gr wEs A FRN § aiaka
far o7 @Far & | 99 9@ A1 gegsd F g g9 a8
Q) GSaT A [FTEA EIEge R R, F IS AT
quT T & FAAN T79 & &

CH2OH CH:0H+Hs0
| -+ NH,NHGH; | -+ NH,NHCH;
(CHOH), (CHOH), '
| (Phenyl hydrazine)

CHO H-C=NNHCH;
(Glucose) (Glucose-Phcnyl hydrazonc)

¥
CH:0H CH:OH CH;NH:

‘ | I
Hydrolysis (CHOH);+NH,NHG,H; (CHOH);+ Aniline
' +

. o - i

l I
H - C=NNHC,H, H —C=NNHCH,

| = 2NH:NHC,H, (Glucosazone) (Intermediate Product)

%HzOH ' CH2OH

| +2H
(CHOH), —————> (CHOH)3

: ] Reduction [

c=0 C=0

| —
CHO CH-OH

(Osone) (Fructose)




¥ | gA%d ST-@ET

(9) frarza weee ( CH,OH ) & @ra sfafr—aws
fruaze catz@ ¥ §d 94Wm wF frazw @@aEEd ( Methyl
glucosides) =ar € |

HCI
Ce¢H,.04-+ CH,OH - C¢H,,0,0CH,+H.O
(Glucose) (Methyl alcohol) (Methyl glucoside)
q71
i*j | ]
| HCOH HCOCH,
] |
O(CHOH), -+CH,ON O (CHOR),
- —
CH,0H CH,0H
(Ring formula of glucoes) (L-mcthyl glucoside)

(10) wdifes wAzizzize [ (CH,CO).0 ] % warg afafen—
qRE Cfuew wAgEgiRe (Penta acetyl anhydride ) § @am
0% Uezy waleq qaie ( Pentaacetyl glucose ) s4tar & | 348 afd-
frrr @1 weifedllwia (Acetylation) #za € |

CH:0OH ) CH,0OCOCH, -

| | +5 CH,COOH"
(CHOH), +5 (CH,CO),0—-—(CHOCOCH,), Acetic acid

| (Acctic anhydride) |
CHO CHO
(Glucose) (Penta acetyl glucosc)

(r1) 93 % it ( Lime water ) % @rd  sfifmr—aaa i
% qiFlt [ Ca (OH), 1 % &9 9w #= #fvwm wgAse (Calcium
glucosate) zmar & |
CeH,,0;+ Ca (OH);———  C¢H,,0,0Ca (OH) +H,0

Calcium Hydroxx'dc)
or Lime water

(Glucose) (Calcium glucosate)




§
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(12) fewaT (Fetmentation)—q@Ia #1 A1a §& (yeast) &
saRafy # w2z AEE1ss (CO,) qar 3urEw cased (C,H,OH)-

# qiafa & st 2 |
CoH, 0. 25, 5CO, +2C,H,0H
(Gluccse) (Ethyl alcohol)

g9z (Constitution)

(1) =P % FrRdm g O (s g @ % zaw @ Cot,,Og-

g

(2) =g &1 Seta FgaTw (hydrolysis) Rl 3t e & @@
e o aTar oy gefug Qe % A ¥ =g i‘rwﬁm‘

THER T G EAE |

(3) SAgFI Cis CARIEE ¥ G40 XAl & A1 Yy
fa% i aar @ e 9z ar v & % A F 98% 7y ¥ ata-

rrra' zizziew (OH) &t Siftwm €, AR <fF o T g I
af 31 & zifas e (OH) 79 @ @ . o wRae 41 e

21 & Rred 0F 2 @ 9 T 8, TU8 WEW OF U (Stable)

AN 2, {GRHE’E'I@’{ F Ay # O wET g F A oE

grEitea (OH) o g97 g 2 |

| (4) 97 GFIF B WEIW CAOE AT TN F ATy W w
ﬂ‘ﬁﬁ:ﬂ ( Reduce ) ¥4 &, ¥ ¥@omizEs weme@ (Hexahydric

alcohol ) aRfE@ @ @GT g |

CH,OH(CHOH), cHO 22,

(Glucose) _ (Sorbitol)

(5) @RS FEdE Qe qRnE 7 (Gluconic acid) #

aqamar%f%wﬁzﬁrﬁ*r‘ﬂmﬁéwaé%éha@aﬁm

o+O

CH,OH (CHOH), CH —CH,OH(CHOH),COOH

(Glucose - (Gluconic acid)

i

—CH,OH(CHOH),CH,0H
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R§ [ FAHd SE-@ET

(6) g% AR T8 wafen D qur aea RadeE F AIFRT _y

(teduce) ww@r @ | @ HCN, NH,OH, NHNH, @ NH,
NHCGH, ¥ st afifen #x% A aEaeEha (Cyanhydrln)
asew (Oxime), grggma (Hydrazone) a1 ferea g
(Phenyl hydrazone) 3w & |

ST ARG To 4, 5 AW 6 Y ag g dard F WATF
A%y §us UedanEfss ai (Aldehydic group;—CHO)
2 Rrad I A F1 e 99 Y Rt o e & |

CH,OH — CHOH ~ CHOH -~ CHOH - CHOH-CHO

- zw g3 @ 3% (Baeyer) @1gT A 1870 § Fa1AT AT |

(7) g d—=FA ( fradt @eaan (Structure) I@ 2) @
At @ (Kiliani’s  Synthesis) &t stmar 2@ d—waN
(d—glucose) qaT d—3#1st (d—mannose) 918 &1 g1

CHO CHO CHO
-OH—C|I—H HO—(|I——H H-~-C-OH

Kiliani’s Synthesis | |

l
H-C-OH ,HO-C—-H HO-C-H

| I
H-C-0H H—C—OH—_{—H—C:—OH

| I o
CH,OH H—-C OH H-C-OH 4{

{d—arabinose) |
CH,OH CH,OH

(@) (8

FefTt G ZR AW AR e (o) 3 R (B) &
Sw T € AT A AEEd IWER | 7@ gyamy (Synthesis) &
2 d-qar (d-glucose) & ¥ (Heptose) 3@ F7T &, St HHl-
4 (Oxidise) F TF FEA (active) aar €% w3 (inactive)
<3 (Dibasic) 7@ TR | 3@ @ @A R oA 5 e
(d-glucose) # AT (Structure) der (B) A il & i Al

RS (d-glucose) # FTTAT HTH (0) @ Rear T &) 568

¢

;
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4 2 (Heptose) @iz e 1 &t (active) sreafed o

A

/

(dibasic acid ) a1 & |

T@a @r ( Ring Structure )—gd  (Hawarth) 9
s 1 o AT 340, N AT IR F (FACH, feT q4T MA")
a7 €13 At oF ga ¥ fFar@ (Configuration) ¥ fira € |

CH.OH CHOH HOCH,
, }li/gs O n HOCH o H,
I .4H 1
% nHO\z_ _2/oH H on
H OH ' H OH
¢-D-Glucose . 8-D-Glucose I1
/. ‘d-Glucose

\

S
%
7%

sARTETET § hla &1 auwq (Test of glucose)

(1) ¥=fm & & ( By Fehling’s Solution YRS &
qi@ § Sefan gl F@Ed a8 @A 3 A w1 AW I e &

Sar @ |
(2) zraa Resre & (By Tollen’s reagent)—HS % 4

: i o 7o Redwe @1 frarR W F@ & @ SN TH AR

Fad & g & | [Regarese (Ag NOs) % mAfTd 9| @ A
_ fudre (Tollen’s reagent) FRAE 1)
(5) Sfean TEFTHRES F et gt (By Sodium Hydroxide
solution)—sia T@ N N TGS F Nd § @I T G € Q18N
i < qara R 1 1 A (Resin) 37 war & |

zqan (Uses)

(x) e F T4 A (As food)
(2) forerg a1 S8 % <0 & (Sweet & Jams manufacture)

(3) deed@ & HE H (Preparation of alcohol)
(4) =it Fag A F (Silver Plating).

T LS




TP T e S CeW EFEN Lt 2] T D Ta e g . —is

X< | qTERRE -G k

(5) TR F AT 1w O 98 FRT T w1 § KA W@ g o qk
(As m)ectlon)

(6) wat & aR (Preservative) F 1 H AW ar 8 | y]
; 7‘(6?’7‘«:"\!’-\' (Galactose) CoH;sO¢ - 7

ﬂﬁﬁ——(Occurrence)~—nq:fEr H MeeR)S €9a &7 ¥ T8l 9mEr }

Sar | @3 (Lactose) & 38 WA 5 G194 97 WATR |

amlr (Preparation)—&dqaw @39 F1 a3 9% F WA
(dil. H,S04)% &1 Sar@ad € 3R ﬁm%g%rm = I
grzerFze [Ba (OH),] & s3/@ (neutralize) &% AR=w avhe \"
(BaSOs) ¥ 773 (Precipitate) il gia 77 wia %€ i €1 77 37 %
73 R A T FF MT 378 € G &< e & g g [ £
W W IEATN EN F IRU Ry @ W F e F v anar & N9
A Y T A A € |

Hydrolysis

C10H02011+H O —————> C ngoc ’T‘ C H].OG
(Lactose) (Glucose) (Galactose)
T ( Properties )=4a% gu ( Physical Properties)—
Ryt HlaT, VR o O # gEAdia a1 § | 98 FRGEH R | j‘
warafi® g (Chemical Properties)—twia # =% Lediar-

afes (— CHO) a1t swrwa ? IOMT TEF UEEMAE Iq GEE S

!

TETafT gt ¥ fred-ged g | i
fawe A G@igar (Structure of Galactose) “.fii
HEOH | o
HCOH HOGH, - CoH CH.0H
HOCH o HOCH | _'7-:0?”' ol ~
HOCH HCOH Kon
HC———r HC OH
CHOH CH.OH H OH

p-G
p-Galactopyranose p-Fructofuranose op-Galactopyranose '

#Aqrs (Mannose) C; H,. O - : |

S ~ . |
mifr (Occurtence)—-a8 T & #RF ad awar smar, “deft- |
‘§¥9ze F o @ 78 A (Mannan) ¥ amn Sy & | |
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Ry
w

dard (Preparation)—wa A7-9 NAidFqIe F a5 9% F
. = (dil. HeSO,) & &ra i W3 € af goa sl frgarrg (Hydro-
" lysis) & wrar & frE® gy A4 ¥ 49 918 S St & |
(CsHi,0,) n4n 5,03 HsS dil. H SO n CH,O,
(Mannan) (Mannosc)
T (Properties)—ag 2T, WTE, Q! & g@=ia a0 Q-
_ ad (Dextrorotatory ) 8T & | ¥4 ¥ dwdiwmzizs (—CHO)
~g T & & e W ke I i 3 gl g Faiq a8 At
> HCN, NH,OH, NH, NH,; NH; NH C, H, iy ¥ @
a“rﬁmf%rmam FET & |
AT (Structure)

Héor | néo |

f w0
1] 1]
2 HCOH HOCH
' fo) o CH,0H
3 HOCH H"Cr{ o
[ H A H
4 I-,(‘ZOH hCOH OH HO
5 HC———— HC HO
1] 1] .
6 CH,OH CH,OH H H
20 p-Glucopyranose n-Maznnopyranose o-D-Mannopyranose

[ ¥
4
e 2gama (Keto-Hexoses)—38@ 31 # 9 & FET ITATY
t@ﬁ aﬁﬁ TR AW &, FmE fArrE 7 (>C=0) a1 9@ & |

s ( Fructose )—CoH2Op—%#00a & %7 T4
(Fruit'sugar) aut @ae (Laevulose) ¥ #&d & |

A (occurrence)——FFAS TeT, FAl F W, AUN FA F AT !
(nectar) ¥ qrar <i1atT 8 | @1 Gt SeNdFUES F &I F FE FAQ: T
T3 T (Cane sugar) gur g3 (Inulin) 3 arr ST & |

g ( Preparation)—(1) g w3 (Cane-sugar) % Seid 1
Q@ (hydrolysis) ERI—a9997 $3 & W A aT79% & A B ’
ATd I H SeliT fgam (hydrolysis) 7@ €, AT Gk 2 g3 ww
1 W FEiaz ( Bacos) ¥ amﬁrf T E ey IR wne

\
’
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‘
{
[

(BaSO,) 771 & | BaSO, & g %< w23 & AT 3% g Aw a?x:x |

M FAE g 9% W &1 T @A AN S & SR %
|

aul RN Ml ¥ gaW Fxw i avead qaee ( Calcium

glucosate) qar vaa v ( Calcium-fructosate ) FAT@T € | |
#iewa FANE (Calcium-fructosate) Ffeaa JHee ¥ 7 gaAdid j
2 F TR GAY 9K [T &) a7 8 | FRTA TN B OAAT FA
% oy ¥ Ol § @A @A SEmEarEs (CO,) aiRd w| &

ey Sfmaw w71 2w, CO: ¥ 4dm =% Afewaw FrfRe
F1 AT a7 A4l & (Y YT FX AT F A & | O 7 31-:-:(%537'_,)’
FAAS ) MET FH BT TG & Y FIN I F eI H mEaEr |

war & |

dil H,SO
CiaHe:Op+ HO 7727 7% | CoH,04+CeH,, 0,
(Sucrose) Hydrolysis (Glucose) (Fructose)
(Cane sugar)
C5H1206 +Cﬂ. (OH)2 ———)CGHIIOSOCQ (OH) +H20
(Glucose)  (Calctum hydroxidc) (Calcium Glucosate)
C:H,.0, +Ca(OH), ——C:H,;,0,0Ca(OH)+H,O

(Fructose) (Calcium fructosate)
C+H,,0,0Ca (OH) 4 CO, ———>C¢H,,0¢-}CaCO, .
fructose -

() T9f= & St fazaaw aRr (By hydrolysis of Inulin)— *
w@ A ¥ gRw afwam § AR fa g 8 1 edean wiiw
(Inulin) # a9 § N7 K a5 =95 5 = (dil. HeSO,) % ary
CF ¢ % W FQ & qd1 99 §T T A AR grzgrEase Ba(OH),
e X ST IR Ad & (a9 IRIw ke (BaSO,) w1 maww
(Precipiiate) 1d €1 & | BaSO, &I g7 ¥ F@u < & € | 79
¥ i 91 w9 A1 O MG FA &, o FAa il @& w1
T & ST € | ‘
(CeH4Oy),+0H,0 — 1nC.H,.0s
(Inulin) (Fructose)
7@ (Properties) '
fifis @ (Physical Properties)—%adlq & a3l WK




walerEzed [ 3¢

3ra NfF 8 Y % 102°C W [Gaa7 @@r &, 6 a7 q¢ 3990 [T
" (decomposition) ¥t =R &9 @NaT & 1 98 T (Laevorot-
atory) & fra® fifirse g (specific rotation) g&a = 9@ ¥
~160° ([]D= —160°) 8 W%3 T I AW 48 TUT — 93° & S@l
|‘ 2 | s aRadt gu (mutarotation) Wt FE@ war & |
- garaf«® 7@ (Chemical Properties)
(1) FFF &1 A1ERF wra (HNO,) g #risw (Oxida-
tion of Fructose)—ATaf3® Zw ¥ 48 MFATd < 2RT 7’
(Tartaric acid) a1 wagRfas 7@ (Glycollic Acid) # gz smar 8 |
% CH.0H COOH CH,0H
- I N I +H,0
C=0 440 __ CHOH  COOH
by HNO, | 4+  (Glycollic acid)
(ICHOH)3 CHOH

LN

|
CH,0H COOH
(Fructose) (Tartaric acid)

(2) aifeqm Tae™ & FARNIS F  HTFC (Reduction)—

@ RENT QAR TAH JAT I F G0 W ) § Q1 @iiiem qar
Aera cedled § wasd [reduce] & srar 8

&2‘-‘5 - CH,OH | CH,OH CH2OH

l | l
C=0 H—C—OH HO—C—H

I | |
HO—C—H +4H HO—C—H HO—C—H
2 | (N a-amulgum)-_} I

! + l
H—C—OH H—C—OH H-C—OH

CleOH (lngOH (’:H30H
T (Sotbitol)  (Mannitol)

\'. A g& SR @ fie edtaw ¥ o gefa R s e 2

¢ - 2CH,,04+4H — CH,,0O¢6 + CeH,;sOc

f (Fructose) ~  (Sotbitol) . (Mannitol)

———

l | l
H—C—OH | H—C—OH H—C—OH

O N
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(3) Wefem @ & @ gRifmET— FR Sef 9 & Wee S
AR ATERA (reduce) #R a1 2 | b
CuSO, -4 :2NaOH };
(Copper Sulphate)  (Sodium Hydroxide)

Cu(OH), + N2,S0,
(Copper hydrolxide) (Sodium Sulphate)

y
CuO  + H:0

’
(Cuperic oxide) . :' . ‘g_.
CH,OH COOH  CH,COH -
| | : ’
C=0 CHOH -+ COOH + 4Cu,0
' | (Glycollic) (C‘il,’;g’“s'
(CHOH); +8CuO— CHOH acid) red ppt.
I
CH,0H COOH
(Tartaric acid) :
(4) zidra QusFe 7 ara aRifer—ar sede @ REe a1Ege
& Fifree g & ard T W & Q) F16 A wad Q) adh e |
. AgNO, + , NHOH : .
(Silver Nitrate) | (Ammonium Hydroxide) ’\{lj\g
AgOH NH,NO, F
(Silver hydroxide) (Ammonnium Nitrate)
Ag,0+H,0
(Silver Oxide)
CH,OH COOH CleOH
I
C=0 CHOH + COOH -+ 8Ag
| (Glycollicacid)
(CHOH),;+ 4Ag,0—~CHOH (Silver metal) §
' . i -
CH,0H COOH A
(Fructose) (Taztaric acid)
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(5) areshanafys o (HCN) % a9 sfifei—ssas HON
[ A % REA GFTEEEA (Fructose cyanhydrin) T 2 |

CH,OH CH,OH
| l
C=0 OH
| +#HON — S<cn
(CHOH), |
| (CHOH),
CH,OH |-

(Fructose) CH,OH

‘ (Fructose cyanhydrin)

(6) erzified witr (NH,OH) ¥ a1y sfifsa—ssa o3
I Tty (Hydroxyl amine) ¥ &0 awar @ @ weeqssien
1A

CH,OH CH,OH
1 l
C=0 C=NOH
[ +NH,OH —— { + H,O
(CHOH), "(CHOH),
CH,0H | CH,OH
(Fructose) (Fructoxime 37 Fructose

hydroxyl amine)

(7) @egrsia (NH,NH,) % a4 sRfer—sr, aesid
{hydrazine) % arq fama #29 GrETET F0€T 2 |

CH,OH CH,OH
C‘ (O C=NNH,
+ NH,NH,— ] +H,0O
(CHOH)3 (CHOH), - ‘
l
CHZOH CH,OH
Fructose (Fructose hydrazone)

(8) fomree aragieliT (NH,NHC,H,) % ara sfifsa—mai




= T DX eV amad i -— - e

3y [ FqEfg Sig-@ET

e
feTzar arggeia ¥ 49w <% 75 A0S a7 & s % 7w § wader-
s ¥ qRaffa &y s €

CH,OH CH,OH (l:HO
I |
C=0 +C,H,NH.NH, C:N.NHCyH;+C,H,N.HNH, (IZ:N.NHCBH;
-

(CHOH),

| - . |
(ICHOH)3 —H,O (CHOH),

CH,OH CH,OH CH,OH
Fructose Fruetose phenyrhydrazone

CH=N-NH'CgH,

|
C =N-NH'GeH,

((!HOH),)
) +CeH NH.NH,
CH,OH
(Fructosasone)
(o) wfafeq uAarEzIEe (Acetyl anhydride) ¥ a1 afafFar—
IS gEY W 9% Yeer cfifEw sl (Penta acetyl fructose)

T & |

CH,OH CH,0COCH,

l Y
C=0  +5(CH,CO},0—> C=0

| (Acetyl anhydride) | +5CH,;COOH
('CHzOH) (CHOCOCH,), (Acetic acid

l

CH,OH CH,OCOCH,
(Fructose) (Penta acetyl fructose)

(10) = & qrt (Lime water) % &ra afifFr—sees 91 F
qt % arg §fm & aewan wRnE ( Calcum fructosate )
FA@I 8 |

CeH,,06 4 Ca(OH);—— C,H,,0,0 Ca (OH) +H,O
(fructose) (Calcium (Calcium fructose)
Hydroxide)




FlEEZEE [ 34,
D-r," ‘ (11) 73S &7 e (Fermentation)—sai &e (yeast)
¢ @0 f#fEa e g geRRw (ethyl alcohol) ur FrdT =
{ =mEEs (CO,) # waw a2 | '
veast !
CeHmOg’ C2H50H -+ 2 CO,
(Fructose) (Fermentatjon) (ethyl alcohol)
; (12) FFS H. 7 7 R |
. CH,OH CH,0OH COOH
T & o H 'H\?c': H 7
o ——C- O-C-H "HO-C-H.-
3 | l ) L'_f‘_l
HO-C-H HO-C-H £O HO-C-H 40
o | +2H | — ] VAt
H-C-OH —- H-C-OH H- C-OH
| | l
H-C-@H H-C-OH H- C-OH g
— l
——CH, 7H CH,OH CH,OH i
(Fructose) (Mannitol) (Mannonicacid) :
< i
;\\}i‘:' lC L‘ l -+ Heat ;
N <
r i l
‘ 4 c- o] HO—C—H COOH
i } l “““““““““ ~ a
toc.oH H- C-OH H—C-OHq !
| - 3
/ HO-C-H HO-C—-H
jto-C-H g ] O +42H |
l |9 H—-C—OH} — H—?—OH
)
f C, Mo “H-C-OH
| I
7\ H- & CH,OH CH,OH
Lt (Glucose) (Gluconic acid) jg
.
é’_ _ e
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38 | FA@fd Sig-@ET

KT HT @92 ( Constitution )—FF2IT F1 RTAT g =
(Structural formula) 7 au4i aT ffe wear 2 |

(1) F7T & AT qur 7Y 7R (Molecular weight) g1
g {4z g1 & (% gam 7@-a3 (Molecular formula) C4H,,O, 2 |

(2) 59 w19 fefeq waanegEe (Acetyl anhydride) ¥ &9m
FAT ST & @ Year afifem wad (Penta acetyl fructose) T

& 2, fred 7z var @war & B vl uw wy § 9w qEmied
a1 (~OH) &

(3) w7 71 el ft PR ¥ welg fwama (Hydrolysis)
gl (Fr o @%ar, fe¥ 12 fig dar & & FRN § siRwaedt -
FTAT TRATY O TgaT H 9 gy €

(4) FFaNT € fRux (Stable) Nfw 8 | afk a8 W a1 9
% s @ #rd7 warg ¥ ) arggiiew 9 (-OH) R & Qs
eqrdl Aifs ma @ar 8, e gt OH @t qfg fya-im wra
I ¥ 92 2 |

(s) w1 HCN, NH,OH, NH,NH,, NH,NHC,H,
el DR ¥ €W Fwar @, aur 7 28 HNO3 & zrwitza (Oxi-
dize) #@ &, QU <eRaw 7o (Tartaric acid) aa WER@H 70709
(Glycollic acid) wa &ar &, ¥ 7z fig a1 8 f %19 & =g
% uF Tt @ (>C=0)#t B % ed FHT Wy FAC
FR1 ‘

(6) & waRa (reduce) AT Affersr (Sorbitol) qur A-
zrd (Mannitol) e 3ar & |

s7aw avdl ¥ FE B e 1§ foa @ €

CH:OH—CHOH—CHOH—CHOH—CO—CH,OH.

(7) e R qr A FRATEA QTN & ana dAm
e oF g‘p;hmﬁa (osazone) T &, AT wFAIS & FHiT@ =W AT
. AT AT (4—C—atoms ) & feara ( Configuration ) WA %
1 A A FEAT et ¥ Fra ¥ fredr-gaar & = | &
L W‘qr%’x@q—]‘mrmﬁ{ﬁal

by}

o< ‘;‘:m,-,_;;:,,_‘_{.;,,‘..-‘:_.-ﬂ Pt i gyt =

L




) | A CIH 2OH
) C= O
/N e e
" HO-C-H §
\ I i
|\  H-C-OH .
E | I
H-C-0OH I <
! I P
. CH,OH ;
II“.:? (Fructose) ‘
" qga e (thg Structurc)——
(1) CH:OH CH,OH
B I
C—OH | C=0
| I
HO-C-H HO-C-H
. | o= |
H-C-OH H-C-OH
| I
' H-C H-C—OH
;‘ ; I
“k ' CH:OH CH,OH

|

'l nose ring) T |

CH.OH

I
HO-C

o
HO-C-H

—
~

|
H-C-OH
O

Hoe S

I
CH:0H

(e<-d-fructose) (Ketoric form of d-fructose) (g-d- fructose)

(2) = () qu AT (8) o FdN & MFW 377 ( Pyra-

O CH,OH HOH,C O\CHZOI’
on . ' Ny o (I) .
OH oA H OH M
H B-p-Fructopyranose - _a-p-Fructofuranose

{
i
H
4
¢
{
{
)
{




————— e v v w r. - - P I S L SR Py %—w
. .

& [ gy stta-warge

AW (Tests)—wR 1 aderw fer aRbmmEt @ far
o7 %1 & |

(1) Tl N & @9 I A T A Y Dy 7T Ay Y
QT & ST 8 | .

(2) e A1EgT & wdfaa 99 & &g W+ ® 51 wew
& STt 8 ¢

- (3) FRE F Na F Raféar (Resorcinol), arft qur @iz

aas @ 7+ ( Conc HCl ) si@ R ™ 3 @ gt @y <01 w1
fare |

(4) FHIT A G T FACET WA (Fresh ammoni-
um molybdate) a1 Wibae chifes wa (glacial acetic acid) &
a9 WA A G g (greenish blue) < %t 29 77 dxar 2 )

(5) FES 3 F O ¥ G FF N T e Mg
. saarte (Calicium fructosate) ST 8 !

mﬁq&m\a (Disaccharides) - (C,, H,, O,,)
FAEZE T @ T § AN ¥ Gl € FET G@C
(12-Carbon atoms) wd € | ¥ NRFqzE T A T Y freR
TR | §8% T4 § qOH W O AG Fw Sy 8, o wRg o
ARFEZE 4 A F1 AaEgEe (Anhydride) wR@ § | o
SIS A qe By AR A At W Q) Ay

T R |
Mineral acid
'Clz ng 011+Hon'—> Cc I‘Ilz Os+Celeoo

(Disaccharide) Enzyme (Monosaccharides)

wfeF @ (Common) STEARITRE 3, QIR T §
g, WEFR aradt (Laevorotatoty) &g g@im (Suctose)
gfgu-adi (dextrorotatory) & &13% & writ ¥ Frws Ay
TR |

(1) #awes Wa (Non-reducing).
(2) ZaFTH (Reducing).

|




FEfEESE [ 38

SN TR # 1§38 - (disaccharides) =fimat =1 Twinw
(di-hexoses) % &7 # o &I & | 957 R (Vicianose) aar
AT (Primeverose) #1 ATYRAF AT (Molar composition)
Cp. Hy O, 8 fam sdtr fav@wa (Hydrolysis) #6393 s

. ?‘,;‘

739 e E—
(1) g#is (Sucrose)
(2) @315t (Lactose)
i (3) Aieds (Maltose)
,'3‘: 3 (4) 3saifazs (Cellobiose)
:' — 8FIT (Sucrose) C,,H,,0,,—z8 zgadq (Cane sugar)
5 fagad | ’ :
qifd (Occurrence)—3ag 8@, 3FaX % §1, a3, (Palm)
9% %, @t (apricot), & (Strawbetry), mw@m@ (Pineapple)
39 (apple), 3w (maple) qar §&i % #wg (nector) ¥ qrar
ST g |
sANqTRE faig (Manufacture)—gais &1 Frafq S gwa
(Processes) & gt & |

’ \_\ §§l’ % —
:?;7@' 4 (1) fregay (Extraction)
[« (o) P ar e (Purification)

| (3) wiwitERg (Crystallization)
' (4) gewxw (Refining)
i (1) fawray (Extraction)—3@ 1 AaT fa@ (roller mill) &
u W F LT F W@ 9 Q& NI ghT IR P aard )l @ F W@
¥ g O F9 ¥ g W@ § ey Did, AT qur qEl A A
I E |

(2) g ( Purification )—%&@ 9@ ¥4 F =M 69 97 F
T Rra € % pH 7.6 ¥ 84 ST HA @ | HIW 2127
215° QT ABIH WH e aW ¥ faC 97 3 & | ke o
(Pectin matter) 3fgaw & §9m & akwaa ¥ (Calcium

T e

RS, AT M IR T A q1F ST 2 | g < A

[RPE T T




¥o | gAEIR S19-W@Aq

Pectate) &1z 7 &ar &, a1 $feqaw F Fxy N7 921 =Ra
(Coagulate) & STar R | &7 &7l 1 T F7 7@ T 99 &, 7R
i@ # CO,. wafea 7% =fyxw Ffgaa 1 CaCO; F w4 ¥ waqfg
(Precipitate) %% 7w #X &a € oy W@ gE & 9@ & |

(3) afpdisea ( Ciystallization )—s a% g =g @ N
fata am= (Vacuum Pan) % {9 & A A WIEKR (Crystalline\
FAT 3@ & | AT K ¥ Se¥Ea (Centrifuge) 2 ¥ A i (Mol-
asses) ¥ [T I AT & |

(4) geww ( Refining )—z8 wwix ¥ @ gon @b
&R (A1) W A A R, B q@H At are F A g N
FQ & |

FHEL T—FIIaA JHEL F 9T W 4% wE V F AGR B
qaw-Tad @z (slices) w2 A WA qfl § Tr@d € | @A oA §
@A & F FRU O FETH A@I L | WAG T W A A
gd (Process) #d € | ,
7q (Propetties)

Atfs 7@ ( Physical Properties )—gais W&, Hi2T, 94T
¥ gaadia & aur 188° dITR 9K figwd @ar e | a8 SlRaEdt
(Dextrorotatory) &, fafaee g ( Specific rotation) +66.5°
([ec] D= 466.5°) &1 7 qﬁqaf 'c‘[\mif (Mutarotation) agfira@
&} Fet |
Tt T (Chemical Properties)

(1) s e ( Hydrolysis )—st ghw w1 Said &ya-
R AT wTar &; @ 98 WA awr 7R ¥ fAgefa (hydrolyse) &
SIET 8 | WS adl S F e qAmEdt ( laevorotatory ) glar
2 1 g8 9%d (Process) # i gfywad (Dextrorotatoty) & aq@ FT
grradt ( Laevorotatory ) # qRafda & w1 8, Tafwe. S5 R
=g (Invertion) i #2d € aur 76 YR ¥ 99 TEQH @) 7
g (Invert Sugar) ¥&d € | 98 7% a3 9% % 7w (dil H,SO,)
a1 g@is (Sucrose) wFAEA (Enzyme) @ zadw (Invertase)
q FEd &, g1 dar g




5..5,\ )

S
™~

wralerERed /Yy

dil H,SO,
Clezzou + H,O C(,leoe-l- CeleOe
(Sucrose) or Invertase (Glucose) (Fructose)
[a] D = +66'5 — ~ J

Invert Sugar

[@]D= +s52'5° [ec]D= %)

D Lacvo-rotatory
[eID= -395°

(2) ufifeq uagrzgiee % &y afber (cffoaiatg—Ace-
tylation)—giiw wiifed wAgEgize (Acetyl anhydride) & dam
& T clifeq @R I & |

(3) mEw (Oxidation)—wa A1gfs =@ (HNO,) &
FAN T ACETY K & A Fiaw e (Oxalic acid) gar @ 1

400 o COOH
490, H,0
CmI’IzzOu (Oxidatjon)é [AOOH] T

(Sucrose) . (Oxalic acid)

(Dextro — rotatoty)

(4) g@aw (Chatring)—gHIs A 917 190 ¥ 200° C &% T
T ST & ) 36 ¥ FET AW &) S & NE% SR aw
& & Sar & |

. C12H220'11 M——)’ 12C+II HzO
(Suctose)

(5) s % 7w (H,S0,) % &g afifem—ag da% % 777
¥ g a& CO,,S0, qur H,O =t & |

12

C -+ zH SO4————> CO, + 2 SO2 +2 H, O

(6) ag Fafan g aur feae A1EEE B a:m‘tﬁm N A 79~
#ka (Reduce) a& &< 1l | .




¥R [ T -

;giﬁﬁl' %7 du2« (Constitution)

4 (1) gm”% fryaww g Ay gar & % sew mgam
) ‘C12H22011 31

(2) g uftfeq uwmrEgEe ¥ @ =% FAEe-cRita-gRw
( Octo-acetyl sucrose ) aAmd 8 fra¥ 7z Rig dlaT & fr g 3
7@ ¥ 7S grEgifew @i (8, OH) |

(3) 5@ ghs &1 et fv@sw ((hydrolysis ) €xar 8, & ww:
S JAT FAAT A QT & AT A8 WIS AR FF § fra a}
TR

(4) g8 Tafan Na qur feax Tz F aAmfEa g @
Za%Ra (Reduce) 7€l #dl, Tafay 388 7 a1 e@= Yedlarse o
(= CHO) & =R 7 & &7 913 avf (< C=0) & | z&¥ 4g a1
Sl 8 % —CHO amr > C=0 ©F R ¥ = F a9
w®E|

(5) gme &1 Rrargefisc ( Methylation ) &9 o< 7mser
Taarza gt ma ar 8, frawt sty fravwaR ® w9gq (Inver-
tion) 7&f ar & 1
[ STA® qEAl & AT 1 AT LT (Molecular Structure)
v T ¥ il fear o awar &

S

k : | H£ —0 C—CH,OH

L HCOH HOCH l
I ] ' O
1

|

i

_—c e . Nt LNy S <N . U
. h o000 % A TR L %
PEocr K R ! . 2
AR Nodo AL NES <
S . . ) dh B g /
. '3 v . -
o 4_/_'~ 3 ’: 7y
- e ~ e
- — RS

1
JIRE: HOCH O HCOH
il HCOH | HC "
limE HC CH,OH
CH.OH
Sucrose

(1 a D—-glucose — 2 — 8 — D — fructose)




’(
R

|

FAleIEzE [ ¥3

CH;OH

H A O H HOH.C O~ H
OH H H HO.

HO 0 \ "CH,0H
H OH OH H

Sucrose

qUq@ (Test) ¢

(1) g9 Fafan i quwr e azge % wWifwd Oa A

S@T AT ¥ 9y=1a & #IERa (reduce) # w2

(2) 78 9% F e ¥ @ snar 2 |
(3) 7& =AfHF T FA G FAT & q@T 2 |

sqaT (Uses) :—

(1) faar 813 9 |

(2) TeRRE ¥ T H |

(3) &t % qfieeft (Preservation) % &7 # |

fexl) g (Lactose) Cp,H,00;,—28 milk sugar s 433 € |

qift (Occurrence)—3g 39 § 4 ¥ 6 9f4yd a% 97 S8 |

gary ( Preparation )—#g ¥ ( From whey )—gdit
(Cheese) % samifis fafy ¥ Qe # HFg sasm@ (by-product) F
&7 ¥ qig Sxar & | adquw g9 & gar (Fat) | STHtxa (centrifuge)
% AT F9 § qagE @ (Rennet) g & #@T (Casein) #
@k (Coagulate) & ga & | 99 g2 &9 9e1d § g9 G adqy
afw (Mineral) g1 @@ smar @ ¥ faafa gt (Vacuum pan)
YR MTFREREY rodu @ & WH wa@re | @
T 5 & F AW Y GE AL |

71w (Properties) :
Qs 1w ( Physical Properties )—& ¥%g, IR A
alt & =g TR A w0 T A R | 203°C € @R @ @ |




¥y | gREdfq Sla-w@ET

g gfQu-df (Dextro rotatory) 2 fruw fafime gfa (Specific
rowation—+52'5° 8 ( [ ]D=+52"5°) |

g 3u (Chemical Properties) @ gva 9937 #7 a9 afiy
7eq! ( Mineral acids ) 1 QS0 ERT Sl Frd@ag &t & |

dil HCl
C, 2H22911+H20—‘1T~ —>C,H,.0,+4C,H,,0,
(Lactose) Lactase (Glucose) (Galactose)

(2) 7 wafaw Si@ B #IFRa (reduce) F] a1 2 |

(3) 7% fqaR ATa3E F wAIFa D A W FIHERT Fwar 8 |

(4) @331 & 51 wEEEa (Oxidise) 4@ &, ar %‘ﬁﬁﬁliﬁﬁ%
siw (Lactobionic acid) w1a &g |

O
Cleo-Ou (m C12H22012

(Lactose) (Latcobionic acid)

e s (Lactobionic acid) &t w9 wiia fRyamy
fra sirar & @ @fAE 7w (Gluconic acid) EI’IT tFde (Galac-
tose) s1a & R |

H,0
CooHyOry — 22 CH,LO0 4 CH,O,

(Lactobionic acid) (Gluconic acid) (Galactose)

(5) @& HCN, NH,OH, NH,NH, qar NH,NHCH, ¥
ot §4nT %%ar 2 |
T U H G929 (Constitution of lactose) :

(1) YT % F¥Qo g0 98 qaT =T 8 @& gew snfes |
Cl 2H22011 a l

(2) 97 Z8FT ST U F@ £ A AT qul TRFEN T
g1 8 | 399 g7 R &t & s e F mﬁ@aamﬂ%&ﬁw#
degaT fqamma 2 |

(5) 7% Sk v #1 sEERa (teduce) W 8, qur AT
TR &, gefee S & wdfas avl (> C=0) safm @ | ‘




FilerEz g | ¥d

(4) 917 ¥ MAT-9@ (Bromine water) ¥ radiga far smar
L 2@ awdfeife wem (Lactobionic acid) ma &t 2, st wieha
{ e (Hydrolyse) @ A e (d-gluconic acid)
N ¥ aza oar 8, Tefie aR ?am‘mmrfﬁ: 7t ( Glucosidic
group) it & |

(5) T g ffieiiaa (methylation) &1 QTR frarga
Fear-frnge swRterEe (methyl-hepta-methyl lactoside) #mar 2,
S f 1 ANt § weitg Byafa & smar e |
( ’ (i) 2 — 3 —4— 6—tetra methyl Galactose.
:Z?j' (i) 2— 3 =6 — tri methyl glucose.

' (6) s frarga-wEer-faarge QeRRfAs zea@ (Methyl-
Octa-methyl lactobionic acid) swfla fvafi@  (hydrolyse)
Far & df far agred ma dlar @ |

(i) 2—3 —4—6—tetra methyl galactose.
(ii) 2—3— 5 —6 tetra methyl gluconic acid.

TGY g8 a1 Saar & (% «gemamis  =wd ( Lactobionic
acid) % gfa¥ #@T @@ (5th-C-atom) ¥ Fraredt a1 (Meth-
oxi group) IFT 8 | SifE SEAFEe (disaccharide) % a99 &
\\l\j AWAAT 8 | 2— 3 —6—tri methyl glucose % 347 ¥ a8 ARH
’\%‘ gar 8 f& w7 ¥ AW owarg (4th-Catom) W mﬁwﬂm

(Methylation) &l =T |

sﬂhazqﬁmﬁm%mwmﬂﬁa e R ¥ 2@

T St & i—
CcH 2OH CHon / cﬁ‘,ﬂ
HO /"—— /!_‘0 OH A2
{ OH H Q_P OH H /,Z /?/
.Locf“ﬂc g “T Ho -

/> / B CH : H OH .
f p-Lactose . '

qaqEHT ( Maltose ) CypH,e01,—2% e T@A (Male-
sugar) i #&d € |




N L A A R I e e i e i 2] ¥ S~ 5 N W —y Co*@ :TQ J :’m -“

¥& / g9 Sia-xaaT

aifa ( Occurtence )—ugfy § 48 =gq € = a0 § qM@7
2 138 & % wo-fdwy (Hydrolysis) grr #ewa g5 ( Inter-
mediate product) % &7 & 147 ST @Far & |
darQ (Preparation)—&§ maw &9 %1 W 9l % €19 &
(Paste) aa7 @7 €, b S 9% g2 <Y FigAt & a7 fred s
(Diastase) T15H AT 8, @7 #T 60°C arasd a% 14 &% & | 7
TY 39T W Y &, W ga (fltrate) F aifta (evaporate) &
759 afdga (90%) URHRW T arq AT B Ad &, ¥ TH wEH
TR H AT FAT €, T AR R W F Y F 9@ WA € |

2 (C6C1005>n+ﬂnHzo at GOOC—"ncszzzOu
(Starch) Drastase | (Maltose)

@ (Properties)—ifi® 7@ (Physical Properties)—
a%e, W, T gaaei|, 33T (ether) ¥ sgaadia, gQw-adt
(Dextrorotatory), faftme gua (Specific rotation) [« JD=-+
137°, 7% aRadt g7 qafia &€l ], aur 160 — 165°C ) figedl € |

yarafa® @ (Chemical Properties) :—(i) St ﬁl‘ié‘ﬁ(r-
(Hydrolysis)—weei & e 91 o4 ag a@# ¥ 7+ (dil HCL) #
AT I8 9K €, a7 99 74 i 9 e (Maltase) wemEd Bendie
(Active) &t 8 &1 aTeae g § g2 ST R |

CoH,O0p+H,0 AL, acon,,0
(Maltose) Ma(itase (Glucose)
(2) wTedls Fafem i@ A #wawlka (reduce) X It |
(3) 78 femew arEgetw (NH,NHCeH,) & @am =&
(Osazone) @At & |

(4) 917 AT F FEAEY (Oxidation) fard A A=
fasifis zw (Malto-bionic acid) am &tar 2 | .

Cy,H,,0,,4-0 M" C12H22013
(Maltose) (Malto-bionic acid)




¢

Mg

FERIEZLE | Yo

(5) za#1 S qfifRdiaa (Acetylation) ar &, @ =wer-
efifed Awert (Octa-acetyl maltose) &ar 2 |

T (Structure) :—
CHOH  CHOH
o o
o H o HA OH
oH H L o KOH H
{

H

HO H

H OH H OH
B-Maltose

@ (Cellobiose) : Cy,H,,0,,—

arfa (Occurrence)—3g 9#fi ¥ €9 &9 ¥ 78 arar smar
g I (Cellulose) #1 w17 wefla Fgdmy Frr st 2
& Aacy g (Intermediate Product) % &9 & g 18 ¢

garly (Preparation)—&35ux %=y giwa F@e (filter paper)
# gfafes uamzgize (Acetic anhydride) awt @ig o & =ww
(Conc. H,SO,) % fsrn ¥ &ra afaftrar i &, ey J@iEaN
(Cellobiose) & #er wféide (Octa acetate) Far &, 3§ 7 QI
(alkali) & sigiwmw  (Saponify) #@ & ey INfsiw Z@wa &
ST 2 | |

W (Properties)—ilfis gu (Physical proparties)-—ade,
WRIE, 91t & gamraid, @i 225°C, gigw-adt (Dextro rotatory)
g qftadf g7 (Muta rotation) it nzffig <t 2 |

TErEfts 39 (Chemical Properties)—(i) daifasis gafeaT ,
(emulsin) wzn g Gw-fF@f@ (hydrolyse) &R @RI & |
e 1T & |

C12}122011+I—120 Emulsn}"" 2 CsHl‘-‘Os
(Cellobiose) (Glucose)
" (2) 78 el Sia B waFRa (reduce) FE R |
(3) TaEs sm NH,OH qar NH,NHCH, ¥ darr
FT 2 At A AiFed(Oxime) aay Asita (Osazone) aar & |




B I S IR B AP T PR 3 & Do 0 P, P B o NPT S S0 ‘1—“

Y= | geqfq sitg-wEraT

(4) 57 z@F  CRifeT@ (Acetylation) &ar & @ =Rl
wfifeq ¥Rz (Octa-acetyl-Cellobiose) ara &t & |

(s) zmdiw=w  (Oxidation) &7 R AT s g
(Cello-bionic acid) & aga sirar & | ‘

O
,12.[.120011 (0‘1d—:t10n) C12H22012

(Cellobiose) (Cello-bionic acid)
FHTEAT (Structure) ¢

CH,OH

K

Cif,OH
Cellobicse (8-forw)

(B1, 4, linkage)

;r.-( {?F:B(T’EH (T'risaccharides) CygH32 04,

&} zrwzr nzcmm aff €1 F WAREEs Fode gt 3
e 747 & #if% 6% s @y (hydrolysis) § MARRIEE &
AT 7y arg €ar 8 1 AT (Raffinose) a1 #dRAT (Melizitose)
AU TER A 7fhE aF W E |
&= (Raffinose) CyHipOyp—

o (Occurtence)—g#ax, falar, st am I-¥faes &
TSt | .

1@ ( Properties )—{ 1) zfg@-adi ( Dextrorotatory ),
fafime gader (Specific rotation) [d]D=--104° (2) i 8T oA
g ( Hydrolysis ) &t & @ 99 RIS a1 Sefifsis
(Mclibose) ua g1ar 2 | z@% 9391q, IARAT Sw-A@fa a5
TR qAr daFRS ¥ 2 st & |

Invertase
C, H:.0 —!—H O —— C,;,H,,0 —l-C H,.O,
e (} 13 drolysis) (L\l[oh!;ioslcl) (Glulcose)




N

~
3

=

e

¥ FARIESEE | W&

‘ o -galactosidase
C,:H,,0,,+H,0 (iydrolysis) —CH;, 05+ CHi, O

(Melibiose) (Galactose) (Glucose)
HTIAT (Structure)

: OH
; 0=k HOCH, O
OH 0, -
HO OH HO
CH
% mo o " 208
o
OH Lo

CH.0H

Rafiinose

SIS G'\EFIF’:\G\B (Poly saccharides)

et Grrged AAIRRIIS % 9@ ¥ TQA B GAAEEES
(Anhydride) 8, #ifs 911 g7 Siella fag@nq w4 § @ ARy
(mono saccharides) %7 aga ¥ 7 41d &lar & | 48 95l & =f4s
T ST & @ WA F Efew ¥ aga & agedqd R |

ar@ U (General Properties)—(1) ¥ g, dgE,
FE-F05 SEEA, U1 § wgaAdla aar zafker  (amorphous) &3
£ (2) z9% agar (Molecular weight) aga & zifs & € qur
5 AR ¥ afmata € |

(3) Ot 3FE # a7 @ ARt (dil umineral acids)
JUT TEA (enzime) % g Sieia-figgna A srar & fed & aw
gzt (Simple sugars) ¥ afkafia & sm@r R |
aifieq (Clssification)

SGIRENEE (P?lysaccharde)

yedrsg (Pentosans) TwaN-a (Hexosans)
(1) 2Ra=a (Arabans) (1) RIS (Glucosans)—ear4
(2) sg@-g (Xylans) (Statch)  qm  IFEN

(cellulose).




S e Y LRI IR WIS iL]

Qo [ FAEAR NT-T@FT

(2) wxars7@ (Fructosans)
zafaT (Inulin).
(3) #7789 (Mannans).
(4) A@==ea (Galactans).
¥ea1sd (Pentosans) (C;H,O,) —3 qiefi & &fa} (tissues)
# ¥ 9d & A% gew (composition ) § mft @3z 8 | WA
1 qrat % dgaa (fibrous) sigi ¥ ma fear smar 8, -y (Straw)
&t (hull) a7 #FE (corncob) | § ¥2Fa &t walg fAganw &
qyara_igais (Xylose) w&q & ag@ i@ € sg@a (Xylans) qar
it =AW (Arabinose) W% 89 € & s7@ (Arabans) 7 € |
N exdiaeg (Hexosans) (CoH,,0;), —& % ehedrg ¥ qid-
LS F 98 9 @9y Aow wEAqY 2, Fie T@ a9 § €, e
FI9T (glycogen), ¥eggdls aar e (Inulin) 7 € | 3w
F 99 Sea-Fany e sar R, @ AEEEsE i § H| AW
TS g (Hexose sugar) % aga ¥ =g | & & | g
(glucosans), s#awa (Fructosans), #a7a (Mannans) @91 I¥F=a
(Galactans) #1 Si@-fazasw @7 0¢ g @A (glucose), FHS
- é i (Fructose), 8019 (Mannose) qur figmers (Galactose) @& &
KV Y s Ymg o 4R ) qE TRl § g #e &R & 16 3 T
©1 (Hexosans) mw: g, sedlw, A0S qar g & ma‘t%
T13315T (anhydride) & |
WH (Glucosans)—za¥ g1 @& AW & |
(1) €14 (Starch)
(2) 3@@s (Cellulose) :
@rq (Starch) (C,H,,0,).—3¥ wazad (amylum )
F&d £ |

, i (Occurrence)—Isgais & aig 78 787 NAGHTES FAl-
U RIEgE d ol i ¥ ead Al Er 8 | g e S ¥ A, N,
j  Srqu aER § AT SEr & 1 @ % #q & (Source) & WA
fra-fm oK 5 3 € | Ne% FRU &7 S @ @=Er 97 8% 8
74 & afiwa Re-fm aat § P dar 8, S8—
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FAlgIEREd / 42

71, (Potato) I 15 ¥ 20% &M
i .(Wheat) ” 60—70%
a7 (Maize) » 65—70%
=1ad (Rice) » 5% »

sqiftE faatw (Manufacture)—qed s (grains) at
AAH &% Fn (927 agiq (Mechanical disintegrator)
U R (Pulp) e ¥R a7 € Ry axiw @ (Sieve) ¥
grd & @y wEF (gluten), 99 ( Protein ) aar eqais
(cellulose) % =w @1 (Sieve) § @ wIF & a1 &=9 % FU F@T
AW E) w= A ma oWt ¥ asgaa ( Fibrous ) 91w st¥wEd
(centrifuge) 23t & fra¥ @At 2R @ orqw & st 2 | W wE A1g
a1 7% (Oven) § -4k g@d & | 589 15 9 20 afyga aF 7@t
®© SR |

Ha99 (Components)—=%2T= &) G&L F AN & fHaq 2 |

(1) gaigats (Amylose) a7 Hedr CaAEA (a-amylose)

(2) warzal ffew ( Amylopectin ) a1 #ler TwEA (8-
amylose)

TATEEN (Amylose)—31g €19 # gaE WM e W10
20 A{4TA TF 9971 @1 R, (1) 98 A9 @S ZEAl G 99 fwata
(hydrolyse) & %t 7giq ¥ aq@ wam 8, 4%g wATIEs (amylase)
TIEA 1Y 48 Aedlw § & agaar & | (2) g (amylose) Al
€ (Todine) Sy ¥ gy Aiwr < gar 8 1 (3) aR@rs g (Osmotic
Pressure) fafy 147 7z w1a & 6 99 =g (Molecular weiglt)
10,000 ¥ 50,000 dF & | ¥AY & (Paste) 7& a7 |

TN (Amylopectin)—% ¥ 98 8o & go HfAwa IF
qrAT ST R | (1) Sl g S SEE ST Rany R S| 98
¥A9 WA § Tqqal &, 9g G TAEas (amylase) ¥ 4 i@
frg (hydrolysis) fitt aar & @ Fad 60% AT Ma &l & |
(2) g =AW % @a § (Purple) a1 @ra (Reddish) €A atg |
(3) 7€ Tt ¥ & (Paste) Frl & | (4) q@ T ¥ Zgede R |

L
)
3
i)
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T (Properties)—ifi® I (Physical Properties)—athg
giyuadt (Dextro-rotatory), 2% qidl ¥ mgadla aar ™ T
& @ (Paste) aardt & qur @R (Molecular weight) aga #ifus

B |
varaf® 39U (Chemical Properties)—(1) &F =i

i (Todine solution) ¥ arx fer Tn 2 2 |
(2) 78 73 T T a1 TR % E a-freafa (hydro-
lyse) & it & | |
(C:H,,0;), — (CGH1005)0_24:_P£9_>C12H22011—+C0H12.06
(Statch) (Dextrin) (Maltose) (Glucose)
(3) @€ %afem i@ (Fehling solultion) # aresa (reduce)

A&l F gt |

(4) s Arafs <fre (HNO,) ¥ ddn &t & Q) @i argde
(Starch nitrate) a1 ATER &=17 (Nitro-starch) a1 & |

(5) gz fafes wagmEgize (acetyl anhydride) ¥ g9 &%
@ gfadz (Starch acetate) FAT & |

=T (Structure)—

CH,0H

2 :__o (o]
) d H H |‘ H H H l" H A
\\\Q\g >L 0 SH 4 >.__| o @of

1)
A B on 4 H on 4

A = 1,4a-glucosidic bond
B = 1,6'a-glucosidic bond

Statch ( o amylose)
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CHLOH CrigOM

’!....._..0 | BN
‘;’ ¢ \’i “/i,;’ H |
OH H/ on Ao
.—.O-—J\\“‘ / .O—.\ ¥ O

H on 4w

(Amylo Pcctin)——Branchcd at 1, 6—(sco-2000 Unit)
Starch (p-amylose)

ST T Fa-F@Ia (I‘Iydrolysis of starch)

(1) TEE TATEE (c-amylase) USRI Ty o a-plusidie
bond @1 drgdl & T T 4l arearl A1 g TR |

(2) drer waEEst (f-amylase) U Walldfige
sjwat (Chain) 2 aras 7R (unit) W oAt T EN E”gﬁ, (31T
(Non-reducing end) & drEl & ¥4 U T EA N R
gar 2 1

AN (uscs)

(1) @ F T F (Food)
(2) 47 sa1 @ (Alcohol)
(3) @izt & (Laundry)
(s) fafer dfz S i (British gum)
i ;‘3?374"":[]'?\' (Ccllulosc) (C"J I‘Ixoo,s)g”’?g. A SRR L
sifr (Occurrence)— it % i fufie¥ (507, mt s

> A, -5 %
I :{,ﬂ‘: 7 |

v

SIS (9 T (Mznuf ctuzf:)——-‘ffz A % g vy (Wood
Celivlose) T=h Sezans (1 Temi Cellulose) a1 feiva (Lignin)
S = T o 2, W % T ey A 1 M2i50, zmr 1,50,

) L
(Sulprurous 2¢id) T NG wess keoiam (Lignin) ST R
S e 7 £ 1 DT ¥ TWEECE T BTG W AT TG st
d -
oy TR (Beogens) Sy 7 oas (Treey) FE AT L [

Ty




ST AT TS R Skl ek T i s

Cuy | ITEfR-sig @

TU (Properties) ifimga (Physical Properties)—air,
AR, =t aur @it wEARE Taw (Organic solvent) ¥ TG -
M, 758 FaEER-n T (Schweitger reagent) i gaTia &,
THH AYAR 957 A= |

TE1AfTF 30 (Chemical Properties)—eras % qEAYY
TEATF 9 forey §

nized) & 9 € ) 73 g 9 ST 74T (John Metcer) 3 sra femy
AT 59 T A gy (Mercerization) 3 ¥ |
(2) T Ay (Nitradon)—%aggfm AEE 7w ¥ g

& A (Mono), =1§ (di) qar TR (tri) R YA (nitro
cellulose) smar 8

— —

/OH | _/ONo,
C.H,0, /.OH +HNO,~C,H,0,Z 01 +H,0
NOH | g \OH '
_ — (mono-nitro-CeIlulose)
(Cellulose)
+HNO,
/ONO, _/ONO,
C.H,0,-0NO, -LHNO, CeH,0,{~ONO; -LH.0
" NoNo; <TG, Nog * TR
(Tri-nitro-Cellulose) (Di-nitro-CelIulose)

(3) chifrfswg (Acetylation)-%@gﬁa TR g )
TS CRTEgEe (acetyl anhydride) &+t gainy e ¢ | Yeqeitw
1T ofdT Tt @ |

/OH ,/OCOCH,
CH,0.COH [ +3 (CH,C0), 0oy C.H,0,£0COCH
\OH. 2 {Acery] anhydride) \OCOCH

Acetic acid
Cellulose - (Ccllulqsc tti acetate)
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FEIGIZZ 2T | WL
(4) Sela-fran (Hydrolysxs)—mﬁ F1 e &
T I TA-FATATQ &) Srar @ |

.(C6H1005)n+ nH,O—>n/2 C12H22011+HH20_.>HC6H1206

(Cellulose) (Cellobise) . (Glucose)
[TEAT (Structure)
I CH,0H CH,OH Rk
—iHAT 0 H ° E
O KOH HA Q on n)f 0!
s H nob
I OH H oM 1

Repeating cellobiose unit of cellulose

SN (Uses)—&ed@l @F 7gd & a5a1q s 2 < fs

ga qnit & afafeT sm amar 2
(1) wwst aam 7 (Paper)
(2) Fim faes ar T (Rayon) & w14 4
(a) Svgans Argze (Cellulose nitrate)
(b) &egee iz (Cellulose acetate)
(c) FgmAlfaw A (Cuprammonium Process)
(d) faewg T (Viscous rayon)
(3) Prares wq-weT (Explosive Gun-Cotton)
(4) ¥egas @ifRes (Cellulose Plastic)
(a) ATEA gFgans (Nitro-Cellulose)
(b) ¥zgas waez (Cellulose acetate)

FT (Paper)—FR ¥ e Faie % e Iegen,
aFdt, safsa Fe ( Waste Paper ), &% (Cotton), -G8 TS,
gearéf e ( Esparto grass ), &7 a7 U7 WRedt ( old ropes )
el ¥ gy Pt ST & | T 3 ety fFrat @ Fafalea o

‘(Process)" g1
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48 [ FaeIf Sfia-EmET

(a) =nF-mrasR & darQ (Preparation of half-stuff)—adgaw
AT W F) T A ¢ wal W aFFl F Y F g6 ¥ qead § weww
& 9 ¥ Bew T e 0 % a0 % AiE fria F g
giar & | 39 Al &1 i fAfr (Mechanical Process) &g € |

varals fife ( Chemical Process ) § & ( Cotton ) @ar
T 3 (linen rag) 1 958 AT FIU G- WS F FT AT & | g@F
YT AL F U ¥ gl ¥ man el ¢ | qEEhe wgat
(Chemical impuritics) #ives @=1 (Caustic Soda) a1 53 ¥
(lime water) aur ssi@ (Boil) w#w ziewn w=d & 1 3¥ =23 a1l
IR AR F g S-SR zwEl Hdiw 93 € | 20 weew A @

gerd A (Half-Stuff) s&d & |

(b) & &2% (Half-Stuff) #t gngt (Pulp) # szam—aa are
&% F (3797 (Bleaching) %% gwge ¥ ¥wd € sai 0 W o &¢
¥ w99 £, 77 gudt (Pulp) el €1

AL F W 36 THE A1 WA S qye fGafaa (Lignin) @
FW % fug zEwr warfs se= ( Chemical treatment ) &%
g, fra® fwe 1 937 (Process) & ¢

(1) gwwize a5%e (Sulphite Process)

(ii) @ver a7 (Soda Process)

GFHIEE T H L) 1 dfewran a1 gewez (Calcium bi Sul-
phite) (Super heated steam) % &1 If4F 31T 9T ATEHT 9 g7
(digest) @& & | 9%g ey wew § 3% Fifees Qg1 (Caustic soda)
F A 7 & | T T A ¥ DR a8, AN FEST WA F agan
gz 97 (Beating engine) # gngl 471 ad & ¢

(c) @ H FWA § wRaRTa—gud A =1 AR (rogin)
% @, 7 (Cley) geniy % a7 frwr 2 diifars (homogenize)

A €, TR WAL F A9 GUE T 91 Aa (roller) F A ¥ Mg

T4 & a8 #fAT Sa ae fea St € | 28 gIRr Aast & 9 §
FAT  FRE 919 SFAT (steam heated) Wiuw (drying) Rifiex ¥
o € | : '




walaTEzzd [ e

(d) st R afwsy (Finish Paper)—amst 3 afasar go¢

A 3 daefon g et ) Aeed arezamaw (Cast iron) ¥ a3

(Vizontal) Aad (rollers) € st & =fus wmfwrw (Polished) wd

Y ¥z dwdiw auzaR ¥
: W a7 &fEn f&ew (Rayon or artificial silk)—aT 3
- eI N € N YOS A I ¥ wwr
' IEN Faga ¥ i (Derivative) & N T a9y ¥ o
AETR | T doa (A E :

(a) Seg@ FrEze ( Cellulose Nitrate }—v11 el a7
r_ W A1EER (Nitrification) Rt stmar 8, @8 A1) (mono) qar
. eg-Migge (di-nitrate) 1 frsg gr@@ar 2 ¥ TARA  Tnld

(ethyl alcohol) qar £4% (ether) % fuw & Twax 912 IR

(Capillary-tube) & 917 # =9 5a (Forced) #=a § | qag ¥ = &

fawras (Solvent) anfira & swar 8 | awr 7% g4 avg (filament) &Y

AR ¥ TR (treat) FI% IPLAS A A1ZTE ¥ wrww € @3 §)

OH ,ONO,
CoH,0,/~OH +HNO;—>CeH,0,2 Ol ° 4 H,0
\OH \OH
Cellulose-Mono-nitrate
/OH _/ONO,
. (\ C,H,0.—~0H +2HNO;—C,H,0,4-ONO, + 2H,0
) OH \OH
o Cellulose-di-nitrate
/ONO, _/OH
C.H,0,-OH +NaOH —C,H,0,£0H-LNaNOs
‘ \OH "(Alkali) (Cellulose)\OH

3 (Cellulose mono nitrate) (Sodium nitrate)
i (b) ¥e@ wiizgz (Cellulose acetate)—adga SIS
I gfife TraTggiEe (acetic anhydride) & z1q wifesfieny @on
YA S EiRT § 939 A &1 A8 Bowr G Taw F e
SRR T %@ & | 7T T A ¥ SR (treat ) W< eI =1

i

Q gdide ¥ afafia + € | 29 318 wehdz ) oA (acetone) e \
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.
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T W #Q ¥ 72 (Spin) frar S 1 3@ wq § G@Es afa @
ST & qar Yegalst e Celde W H w1 H W A[@re |

/OH /OCOCH, =
C,H,0,/-OH3(CH;CO), O —C,H,0,~OCOCH;+
“\\OH *\OCOCH;
3CH,COOH
(Acetic acid)
(Cellulose) (Acetic anhydride) (Cellulose-triacetate)
/OCOCH, _/OCOCH,
C,H,0,%-0COCH, +HOH —C.H,0,] OCOCH,+
\ococx—l,, \OH
CH;COOH _
(Cellulose-di acetate) 3

(c) apg\q:ﬂr:rzm fafs ( Cuprammonium process P (2 i
R FANTFA FIX SILZIFAES (ammomcal Cu(OH),) & =@
g (Spinaret) ¥ swE (Forced) &% s ¥ =va # ¥9d
i,aarn%‘@ﬁmﬁ%mqmm & Srar g |

(d) v o (Viscous rayon)—zd fafa a1 Iegals &x
Y wfes SO ST A FAMAISEIR | 3@ wha § YA W AR
ziggTearEe (NaOH) & dig ¥ a1 %< gafl e €15 dewge (CS,)
= #@ & | fe¥ afaw ¥@aw $9z (Sodium cellulose
xanthate) qra €11 € | 58 T & wargARE (Spinatet) § a9F7 T
Waw & He adT Qifeqd ke (N2,SO,) S A mag s &l ¥

fawRte® T=-F1eq ( Explosive _gun-cotton )—AAAS I
qaAT q12%% @ (Fuming nitric acid) qar @z wwas % o
I fufir BFaT ERT T9-F1e (gun-cotton) JATT #XA & | 99 T g9rAT
FK mEpe (Frar) fap siar ] 9 oF aReare frde Sar 2 |

%&E@Tﬁ w@rie®  ( Cellulose Plastic )—wmRes % w1 &
IS ATEEE g1 g g e e @

() FrzR-we@idz (Nitro-acetate)—daiE T1EF auar waF %
I T qe % BT ¥ g8 A :na-;amm F &, frad Serae e
r;;aa AT ¥ ST TF IAAN A2 aqa1 & ¢ 79 54 %k,qa“m ars-
3= A1 w1z (Camphor) ¥ &1 3:1 % 271G 7 Rrar oF 944 § <@




¢, Reddish-brown) ¢ 2ar 2 |
N

FAEIIZE | e

T EFT T 4% 87 § aew ¥ 7 7@ AR R @ (Swell)

L TR ( Gelatin ) w0 % a7 9m ¥ a9 3ad 01, R (Pig-

yment) T eqfeTEd (Stabilizer) fam & | wgiaEl & SREy

(Calico) & g % TedRd 25% aF =& ¥ fare af FAE |

T A8 37 g2 A2 (dough ) ¥ WM& War2 Ry A 7wk A

1R (Sheet) F &7 7 71 &3 € | 78 AR 7 Iedaras Wiz (Cello-
loid) %23 € | za¥ AEEeT A aRTT 10 ¥ 14 97 @A |

(i) &egasr wdiRe (Cellulose acetate)—adguy % ¥ -

AN & e offEE wTErgiEe (acetic anhydride) wifigq ofy-

i&% 7w (glacial aceticacid) aar wig sigs @ A (Conc sul-

7 phuric acid) % ferg & afifer o Y@t 218 oot o v
- TERR e % afie @ Feaqst €1d welide § agad § | oww oy ok

frargw 49z (Dimethyl Phthalate) qar wisiy (acetone) Fary
30¥ 40°C W i 2 a% fra €| @ aqid @ g e T
(Sheet) % &7 % 77 &3 & |

@Emfi'q (DCXtrin) (CBHIOOS)n_aq €afag F qaT fFyEeg
framr 8 ¥ el wF Ferey (Intermediate Yagrd & =g
@ dar 81 98 =" ¥ w1 9k aw aWt ¥ wRe gaa-
o € )

W (Properties)—(1) 338RA MAET N F ara qra-wy

N

Dextrin + Iodine soln. — Reddish-brown colour
, (2) 39 99 95 @S AT (dil. mineral acids) % ara 18T
{ et & @1 7 -l R s § Twe S )
' “+nH,O

E:. ‘ Z(CconO5)n—2+nHZO —ﬂ(CmszOu)———»(z CsHmOs)n

t 2 .
(Dextrin) (Maltose) (Glucose)
(3) & qFN ¥ 957 § WS Y i ¢ 747 & 99 5O ST

| w=E § IIRe A W g ¥ Q) ag ww dar |
{g; (4) 3 gfg@-adf (Dextro-rotatory) @3 & |




&o /j qAHI SiF-@aT .

saema (-Fructosans )—sa & si@E-fganq (hydro-
lysls) g1 8 A FRIT F TAF AY @ &9 & ;AW FEEINE,
FAET FUAL F CIATZIES (anhydride) ¥ | AL

zgfas (Inuwlin) (CH,oO4),—T& &%z (T T3 7AW o
(amorphous) 7214 & S % WA wrt ¥ Ffaa (Colloid) F &1 #& |
qar 2 | 78 Fr-adt (Lacvorotatory) B, aar sz @ (hydro
lysis) & qgaid #7847 &) | :

(Ce Hyo Og), +nH,0 —»uC, H,; O,

(Inulin) (Fructose)

GUiEE (ngmn)———’-r' wF 357 & wiew 9574 8, faw de=at
74 ) 7= 2 | 98 SAAS F @ qE S 2, g9 % @ fwa- !
A (hgno-cellulose) a%d £ |

-

.-
T
&l %‘q\“ﬂ? (Hemi cellulose)—% ¥axs= (Pentosans) 1

|
%o § AW &, 9 Siz@d (xylan), zR3T (Arban) qar wi&lm-

frram & qaa Gwds gA (Pentose sugar) 23 € | 2897 3T ¥¢d:
direr % g ¥ Frerar-gaar & qar zwdt g R 4 se-feia & 9| |
daqm i Maga SR e | '
fafia Tt vuzza (Mixed polysaccharides) :
() Gf¥=x (Pectin)—ag #fwe diet 83zS & FMEs FWIR
T AR gar ], am SeE-feawy (hydrolysis) % v Fe
N 37 E—
(a) @F=0f 7w (galacturonic acid) a2
(b) =RAA (L—Arbinose) - ”
(c) A (D—galactose) 3
(d) frarza wesrea (Methyl alcohol)
"(e) gfefes mwm (Acetic acid) {.(
Yf¥eq 9214 AT SR &7 Slar @ ¢ i
(i) @1 afeT (Proto pectin) |
(ii) 9y (Pectin)
(iii) f¥=® o7 (Pectic acid) ;
At AT aqrl § N3 AT ger § S B Ot % A B ©
¥ qEr s 8, ¥ 989 W - ( Pectose ) #@y Sy U7 | 2¥ QA r}"

e

= Yoas e

H
Ll

TR,



- | FalgTEzed / &2

YA wwarga (Proto pectinase enzyme) g AT ag1d & wi@-
fazatia far s @war @ S & o § geadte €1 a8 B edl &
974 (Ripening of fruits) % &t & | ¥f¥eT ¥ 10 wfawa &% frara
TEIEE AT ST & |
Protopectinase.
(Hydrolysis)
(]) ‘-‘«{\%ﬁ"( (Mucilage)—ag & ( Colloid ) gzfd =
. 9274 & < B Qiclt dxrage aur veaw o &2t (Ester) 8 | 98 widla-
ﬁ‘z@w % gL frer g 3 —
(a) N33 a1 3EH TAGAT ( galactose ot its isomets )
(d) & (Mannose)
(c) ¥ s (Rhamnose)
(3) aFrarzEd ( Glucosides )—s7 9% Iﬂﬁ w Fed &, BAA
TEI 4T GAAG (Basic) a1 zead (acidic) FrEf@s diftm wama-
i T & 3% wd €| R garl § wdw % uliRe @ o)
(sugar) @2, o¥ ariaes (glycoside) 7l ¥ | g
% 37 I PR E— .
EEOE A mmﬁx (Crystalline) aar aga & w5 (bitter)
YERTR |
| (i) ¥ Tt AR E
(ifi) "qFraTeg el qur g TWEA T q@-GAha @
ST 2 |
THEEE F STTE—(R) ﬁnﬂ{a va«?tmza () =Afa (3)
Tfirel |

(Protopectin) —Pectin

r——nip ) Otre o




T ST T R T ST, N RSS!
LE

3 l (Lipids)

a]'gﬁrg %1 fags (Lipoid), srgaes (Lipide) qur &gfia
(Lipin) % 717 3 +ff ory ot & | 3 304% =R ¥y
B N5 uwgal ¥ aEhe cfean & fa € R @gq J
@t % s A9 &, W @l @zfte Ml § wgaad, |
( greasy ) ur EM® fa@Ea® ( organic solvent ) ga:rzﬁa l
R ¥1eAd 3§ @Ele & SeE-fAyasy (hydrolysis) dar 8, aar
5 1 AL & | |
armm (Classification)—aTziig @ Eﬂ?f = i |
férat T 8— |
I—a<w @z ( Simple lipid)—3 wfudfs ceea aur |
CieRs MA) wmEiEsad ww@l (aliphatic mono  carboxylic
acids) % &€ & | :
1. 947 ad (Fats and Oils)—a ieqa adr ara'kr—mrj'
(Fatty acids) ¥ e € | ;
a— ( Waxes )—3 IS AY-IR 1@ DA me
CeRled qur q6i9 TeEl & fER |
I—Afis-aie (Compound Lipids)—3 giwtfes wwned
aur Ciuds DAY s Tl B R §, s a1a 3= e
ft 3% @ 2
1—grest @zRs (Phaspho Lipid)—38d Teila o+, T,
RIS e anl CHIT IrET S g |
2—rEa @TERE (Glyco Lipids)—gat 38la =+, THlEies ¢
(sl iREE) qun AT A% 39 (Base) 9T 9T R |
III—m{ﬁ'-' % Sa-fand s ( derol)"tlc products of -
lipids)—gw 74 # at@ aw A @eRe F so-f@ka w2

& s ey €—

- |
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(1) €7 7w (fatty acids)

(2) TFRlEd, WEaw daa @ud a9 ( Alcohol including
glycerot ond Sterols).

(3) == NWF F¥ Tzog 38 ( Nitrogenous base ) qar
FERIR® e (Phosphoric acid).

a&T 7 awithe ( Classification of Fat)—aa ( Source )
& HIER 37¢ 1 01§ fres R aar ¢
I—ag (Animal)

A—qg 797 (Animal fats)

B—ag 37 (Animal Oils) ,

(i) g7 aw (Drying Oils) |

(i) =rd g e (Semi drying Oils)

(iii) gvdm da@ (Non drying Oils)
II—a=safq-d@ (Vegitable Oils)

A—saa@f qar (Vegitable fats)
B—aweafa 3@ (Vegitable Oils)
(i) g7 d@ (Drying Oils)
(i) =T gee A (Semi drying Oils)
(iii) gwFEA a@ (Non-drying Oils)
g1 3 ( Fat and Oils )3 wg1d adia =@ (Fatty
acids) qa1 fawe ( Glycerol ) % §ex € | Sdlig-Rawy & |
A 9919 T g1 Fael § 2 W@ & | 991 a7 39 & 5% 7Y 94
TR & AT AP W el F UF AY T I 8 e wRU T
Z1% Faeuzzd (T glycerides) #t &3 € | a1 aur Iq@ Wt Ta@ |
$wd €, 391 OF g ¥ wls frae-gaa €, ROt % 99 55 we-
QT @ | g6 a7 € | \
(1) 987 SIRY qOHT ) ANFL A9 q97 T 3G AT T '
FIFT TN E @A £ |

(2) 761 & q@ S 700 =0 AY 9K A@ WA TR HGwD T
ad €




e R A T e L e A L T, g o WU

LY / gEfa Sg-waET

(3) garsi ¥ daa (Saturated) TE1T TG dF F FIQ AGH
AT S R |

(4) g & =fas z@g wRAW aEE wwd (hlghly fatty
acids) 8@ ¥ F a7 S(rar @ |

(5) Tt %1 qrET da 9 wis GIaargET aar g |

T (Properties)—ifis® 47 (Physical properties)—aar a
Il T wagadla aur sEAERaEE (Organic solvent) &
gaTHE e € | wfas Ay W) arE qar A | W gaaim (Melting
point) Zif¥® a4l &7 FY-IE 917 TG0 1 o F w0 LXT & | T
JY AR F AT g4 SqRaa €37 qar @ Ada@r (Long chain)
N AT Tl F AU A 8 136 @a @ §a wen adr gR
ojEqT a1 56 WE % SR FEFl aw @l F geasiaar wias
U7 ZI1S A &1 ST 8 |

wura® q@ ( Chemical properties )—{ 1) S@-favasu
(Hydrolysis)—sq qa1 a1 3@ H C=Zq A1 75d 510 q@-Fyai@
(kydrolysis) %11 smar 8, @ adw wwdi w1 dF 7y qu faa<a
] UF AY G aar & |

CH,OCOR" CH,OH R'COOH
| l +
cHOCOR” —38:0 ____ cpionirrcoon

Lipase enzime or

CH,OCOR"" Mineral acids (IZH OH R”'C_EOH
(Fat or Oil) (Glycerol) (Fatty acids)
(2) @EAFE (Saponification)—¥ =17 R ¥ Afabear F<d
& &1 argT qur PaeTa ar 8 | ge afafer A agAia 74 € |
CH,OCOR’ CinOH R'S_OOK
l .
crocor-+3 KOH @lkal) | ~pyop1 r-coOK

| +
(%HZOCOR" CH,OH R"COOK
(Fat or Oi) ° (Glycetol) (Soaps)
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Y S, A1, A A G e sy R Al AR g gam

. QS ] frad e 3 Tt (rancid) Fgam &, U7 T8 9 9 T4y

" AifYQr ¥ 41T 97 F ga-

AN SO R N L o R kb2

IR ERTY

g7 q41 Faaua = § gaaia 3o 96T Rars (Fat solvent)
# wgadia S € |

(3) &gt (Hydrogenation)—s sreige ey st §
7 761 7 30 A g (H,) ¥ sfafen w3 £ ay 39 Ty Fw)

o wIE AR | 98 wRifer Ayt (Ni) =@ (Catalyst) 7

- SuRafa § W 2, Fed R qar A @ SR | %@ afifrar 9) gar
1 #FEKF2T (Hardening of fat) t 7ed g1

CH,0CO(CH,), CH=CH(CH,),CH,
CHOCO (CH,), CH=CH (CH,),CEI,
l

+6H
- CH,OCO (CH,), CH==CH(CH,),CH, (NI Catalysp)
(Olein)

CH,OCQ (CH,),CH, - CH, (CH,)
’ .

/7CH3
(lfI-IOCO (CHy), CH, - CH, (CH,),CH,

CPIZOCO(CHz_",CH:,—CH2 (CH,),
(Stearin)

(4) Tavfar (Rancidity)—sar 17 3q 21 3T 89T F e a7

CH,

M AT T qfwitiar 783 & | gfifm dir TIFR F1 &t &—-
(1) 9@ fByawy gfydifyar (Hydrolytic rancidity )—gg gfs-

farama argts aeemen (Lipase enzyme)
T AT 8 e SR egdy amdia g9l geg (Free Volatile
fatty acids) o=@ Qa1 N % gha & awa 2 I8 gfafeTr o
A, FiE i § geia R aw (Butyric acid) &
THEH & W17 F FRQ @054 (Lipase) qrrza fifimg (inactive) @
SicI ‘

e
o
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S T Y e~ e gy o

&% / TEq Sft-x@aT

CH,OCOC;H, CH,OH C;H,COOH(Butyric -
| | + acid)
CHOCOR’ CHOH
| +H,O | + R"COOH
CH,OCOR" Lipasc ernzyme CH,OH
(far) (Glycerol) R” COOH

(fatty ac'ds)
(i) M1t gfeitvar (Ketenic rancidity)—ag  gfwitaat 5§
9H1C F et (Mould) Z1r Serat gt 8 e FRu 3a1 7 39 5 g
Fatg wew @21 Rufy (B-positicn) gt HEHiFa (Oxidize) & 71
wrd (Keto acids) sA@r 81 48 7131 779 &2 &% dlaigd s
(C,H,,COCH,) e =1 s a1 8, s g7+9 Ic3a 7 & |
CH,(CH,).CH, COOH22 »CH,\CH,),COCH,COOH
Caprylic acid —~CH, (CH,), COCH,+CO,
(iii) =maEE gfanfaar ( Osidative rancidity )—z aar
(milk fac, § =g 9619 T 40% Y HHH qrar ST & S % wreh-
I ¥ g0 WF AWEAHA & @l & | 169 iy Sad Q8 | HdGE
FhY T % T % e Q) 9§ (Theory) g3fwa € |
(a) emrzarse a5 (Peroxide theory)—%8 AR % HIEKR
wdan 9617 =Rt 5 33 249 (double bonds) € wwdiwey & &,
0 fra® s waraze (Peroxide) aqar 2 st % g2 T ATAILE
(Oxide) qur wEdiaT (Oxvgen) § 7a ST & | 59 ATHILT H
- =3 ¥ @A ¥ «feeaidfes (aldehydic) aar sierfs (Ketonic) w#i
# NP a7 2, (S T gig Sqa O ] |
RCH,CH=CH(CH,) COOH (Unsaturated fatty acid)

140,
RCH,CH—CH(CH,),COOH (Peroxide)
| |
O0—-0

I _o
RCH,CH—CH(CH,) COOH (Oside)

} -0
Aldehyde or Ketone
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qrfie / go

3% quaTFTEe AfE AT a9 (lodine Value) a7 3 Y
% 7% 329 ( double bond ) ¥ FRw a1, ENMT e &
AR Iif@r & AEdaT g 7t ( double bonds § 6T far
gl FT |

(b) g1z wamarze 15 ( Hydro Peroxide Theoty )—za
T & wgar FEARY A #4935 CH 9% CH, =g e dar
2 fHe¥ ErEleTAEaIEe F9aT € a9 9 39 St Wi aqr ward
% FRT T8 FHRIFU F O79@ A FEAEA-TA AT 8 | T
BAT TTNTATHIE ZHd # g2 W B 95R & mdg< efsase
I 9gd S & ey gy s A 8 ¢
—CH,—CH,~-CH =Cy - CH, —(Unsaturated fat Fraction)

lso
—CH,-CH-CH =CH - CH, — (Hydroperoxide)
I
OOH
—CH-CH=CH-CH, +CH,-CH=CH-CH,

| |
OOH !
CH, CH - CH - CH,

\O /
(s) =T ¥ afatFr (Reaction With Iodine )—s
FEIF TET Tl ¥ 71 qA7 T AT B AAET A€ AT AIMEE F
Q0 FQ £ Q PA T AT T daq HSar & |

—~CH,-CH=CH-CH, -
|
v L

—CH, - CHI—- CHI—~CH, -

" ( Structure )—I&Er T J& B FF GEEA ST
{general structure) ¥ zf{@ fr o1 &Fan 8, @A R, R aar
R & g ¥ fm i dlawa € sqew—alk Ry R @i Re &t
quiyfes st ¥ ma gAT & @ 54 g 91 W g afie (Tripalmi-
tin) #61, Mralk ¥ fm-fm gdg =<t ¥ @ § T a’¥RS,




&¢ | Fawfd Sa-w@Ed

(Palmitic), fealt® (Stearic) aut @ifk® (Lauric) =, i 47 g2
o

’ Il
CH,0-C-R
| o)
| i

CHO- C-R’
| o)

| I
CH,0-C-R"
gar @1 fdfeadad@  ( Palmitc—Stearcc-Laurin ) ¥¥ |
figau § 5ad %19 9Wg 1 FE (), 36t 4 427 (F) a7 € |
7| Rufy ¥ =ga) 38 9 d@ #1 9@ A9 Ay S@rg | R—
(OC ) - CHgOCO (CH’.’)IG CI’Ia
I
(8) — CHO CO (CH,),, CH,
l
(«') — CH,O CO (CH,),, CH,
o —Stearo — o’ lauro — g Palmitin (A mixed tri-glyccride)
A (Waxes)—3 ft Tehlgd qdr 94617 7wqi & $&3 (ester) &,
qeg gl § 619 aa & fm ad g, FifEaa § fagua ueile % e
oz @FY sdEar At Al &IEEE8 CERed (monchydroxy alechol)
a1 TE arggEd gehgd (Dihydroxy zlechol) 2 g a_—

(1) f&=rz@ wewig@ (Cetyl alcohol) C,H3;OH

(2) Afw@ , (Meliss! alcohol)  Cy,H,e,OH

(3) waifaa ,, (Carnaubyl alcohol) C,,H,,OH

(4) 8fa ,,  (Cocceryl alcohol) CyoH,(OH),

A QT qar ol AT § I AT @ S 3= #@ FT ]9 8,
3} qift § wa@Adia aar F@f% @das ( Organic solvent ) ¥
gEAIE & & | 981 9 9@ 1 Wi gaw @ @gdlaa (Saponifi-
cation) 8T 8, 748 g% 78 qMafa1 Za= FEAar 8 &l 8 |
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argfiz / &8

qgAle (Bee wax) # fred CoRligd 7 905@ QT Sitar @—

mzfifaq cemga (Myricylalecohol)  C; H,,OH
qfafés zizw (Palmitic acid) CisH;,0,
fGafRs ,s  (Cerotic acid) C.H;.0,
Ffwfes ,, (Melissic acid) CsoH,, 0,
1. @rsfis % sw-R@fe @ ( Hydrolytic products
Alipids
Fea weq  ( Facty acids )—=9 qa1 qar 3@ & S« Q-
9q A1 ST R, &) Calidfes ) FaiEsas awa (Aliphatic mono-
carboxylic acids) 5 adia ov@ #ad &, aur  zrardRs CeREw
(Trihydric alcohol 7.e., glycerol) mia &ar & |
atw (Simple) qar Afis @izlis § adqq ovd & AEET
70 % w1 # SoRRua @ar ] | FHFIT 5w Hoaeda qwndAi A
d&qr &q (even) &t & |
aitsey (Classification)—3drT  weadi @ T a1 & B
fFar TR S % fre & ¢
(2) 438 9417 =+@ (Saturated fatty acids)
(b) zd3a adia =#@ (Unsaturated fatty acids)
(c) grzgred! 44T 7@ (Hydroxy fatty acids)
(d) =7 a4 7rrq (Cyclic fatty acids)

9 f% & 7rvq adtg agqrdi (Fatty substances) § =wifsa arar

S 8, gafed 778 qdla @l (fatty acids) war sar & | SERE

qagTdl # 939 qAT HEIA T 7T 3T T QAT 7T 8 |

HqR a8d TR (Saturated fatty acids)—(x) 4% @Ry
gx CH, ,,COOH 8 |

(2) ¥ mfaFax qrit ¥ wg@aa qur oRiRs @w@ (Acetic
acid) 7 N=nfs 7w (Butyric acid) § 5°6%, INTF 7w
(Caproic acid) # 4% a% @ gaTfa € |

G)IaT A ITaW F R A AR E A 3T T@E
a amigfid (Steam volatile) qap @ & wiT HwITTA (Steam




a4

T e T L SRR

CRE s SEICRGIRE

nonvolatile) 438 87 73 FEA & | A FEAT WY ¥ @ FET
WA A 9 wE 9 aetila (Steam Volatile) &1 g1

(4) A JE (alkali) ¥ €D % @@T amQ €1 WG ]
oFE % € &, & f e d—

' (a) gEmEi aE (Soluble Soap)

(i) ¥3R &g (Hard Soap)—zad @fzaw (Na) dar 2, 39
7% G137 (Bar Soap) A qit & gaAgla &9 E |

R-COOH + NaOH—RCOONa +-H,C

(Fatty acid) (Scdium Salt of fatty Acid.)

(Soup)
C,HsCOOH+  NaOH—C, H,,COONa-+H,0
(Stearic acig) (Scdium Stearate Soap)

(i) v @@ (Soft Soap)—RY @@ § dMyaw war
S 7dza (Semi liquid) a1 @% (Pastc) F agar g | T+ it
§ geaa & € |

C:;H;,COOH+ KOH-—C,,H;,COOK + H.O

(Palmitic acid) (Potassium palmate soap)

(b) =g@mdi@ @@ (Insoluble soap)—a Rfewan (Ca)
FnAifgaa (Mg) aar Wil acdi (Heavy metals) ¥ 343 § | 33—
*fwam aig (Ca-Soap); g &g (Mg-soap), ¥T &g
(PL-Soap), @91 S&1 @157 (Zn-Soap).

VZC] 51{31C00Na+ca(HC03)2_')(C1 5H31COO)2C&+ ZNaHCO:;

(Sodium Soap)  (Calcium- (Calcium Soap) (Sodium bi-

bi-carbonate) Carbonate)
3fewaw arE (Ca-Soap) ¥ew @9 (lubricating  greese) &
7 :r, ST @gT  (Zo-Soap) 25t 918X (Toilet powder) &
w1 aur @s (Pb), #uAls (Mn) qur ftaee (Co) &gy Qo
paints) % @@R % faw g fay sar @ |
981 9 dal ¥ F# 99a a4la s (Saturated fatty aCst) T

17 §—

e




arzfe [ oy

(pox)
“ " ‘« HOOD N H ™) | o1000uSyT) ke wje L) | 721
y ) “ FHOOD H™D | (P1ov o1woysg) Wt kil | I
‘ “ ‘ HOOD™H ™D |(PIoT JIPIYPIY) 2te wafelle | “O1
“ BlpkEpe| “ HOOD™H D | (p1ov omealg) Bete wylkey) | 6
‘¢ BixElt b ’ HOOD™H ™D | (Proroniulvd) e 2iilh | 8
B[ LB “ pgk “ HOOD¥H™D | (Pt tonsAy) Reke s2alyle | L
RIRBREBR ERh-EREl 1Sk “ HOOD '™ (prov oune) Brke UL | 79
o “ Blg HOOD ' H) (proe o1de)) Bt wlilee | S
« S “ HOOD 'HD | (prt 2ndsde)) Bate el | ¥
“« “ “ HOOD'"'H™D | (pwv o103de)) Btk w2k | ¢
BYXERE 18k « “ HOODH®) | (ppt omling) bk 3leks | 7
BIxbRE BiRksle kX HOODHD (prov o10dY7) ke %2lRIn ‘1
BYx Bkjtle I3kl 2h . 5
-BBB j |plh | hlb t bli | hbld RlR (vnuso,) K (owiEN) el L
A . o
A S iy .




FITMEIT T TATIMS A A T - - Wy TRyt

W [/ aqdfq sta-wEEd

TEIH TQE SFE  ( Unsaturated Fatty acids) —3 2 95€
0 €, ©H Q¥ frad 3w 979 ( double bond ) &% # qur gt
T & frad g 379 (Triple bond) &% € |

(2) TF T F79 q@ WEIA TG WA—IAH qET fAaRg
faer &

(1) 9% amarw @3 ( General Formula ) CH., -,
~COOH 2 |

(2) ¥ =fus gEadia a9 € |

(3) % aa#d ( room temperaturc ) 4T A T F ATEAT §
®iE |

(4) 77 7 39 waTaT A7 ( oth ) qur gad ( 1oth ) FHAX
T & AT F war g |

(5) A+t €37 qdi FwEl & qig Q1T A & |

(6) T 7°q & FW A grRvaa (F,) qar #rdia (1.) § dam
FAE |

(7) ¥ 917 grEEINT ¥ @00 FTQ & Q1 939 9917 A F9a1 & |

(8) g 779 F FRY IA eg 44 WA &, AF 7edl ( Linseed )
F ad |

Heeayq g T g9l T e E

(i) ¥@A1gF 7iw@ (Decenoic acid) C, H,, COOH

(ii) @d@ANgE 7Fa (Dodecenoic acid)  C,, H,, COOH

(iii) Tz1 F@NEF wFA(Tetra decenoic acid)C, ,H,,COOH

(iv) =&1F 7w (Oleic acid) C,,H;;COOH

(b) ] FW T4t A Hdgg TAT T —

(1) 7% G4 81 (General formula) CH, _,COOH
g WY RmAE® @@ ( Linoleic acid ) fyaw @t C,,Hi,
COOH 2
(2) 3% 7T SIAF 7 AT Tl B Qi ¥ Haa-gad € |
Tehlgd (Alcohol)—zad fgaua qur €eyq 5ET & |
e (Glycerol)—ag #idatafy® ( Trihydric ) gedea



SIHEEACH

U 2S5 aar 9 3@ w1 oF =001 & | 38 faeda (Glycrine) ot a3 €1

. e

[C 3T geT g fre d—
) (n &1 C H, O, |

(2) 78 Wit § garald, @31 qar yT (Viscous) z7 ard 71
(3) fgaaa 7da @t T 7Ot § @09 5 7@ 41 3

AT R
| CH,OH . CIHzOCOCg,Hss
! I
| CHOH +;c,,H,,cood CHOCOC,,H;,+3H,0
lw — I
!, CH,OH (Steasicacid)  CH,OCOC,,H,,
N (Glycerol) (Stearin fat)

i (4) =i ( Oxidation )—w7 faxra &1 wredlwcy €
2 @ izifre e qur <rgErIITEl CAAT aqar 2

CH,OH CH,OH
| +0 l
i CHOH ————— C=0  +H,0
i ] l
, CH,OH CH,OH
y (Glycerol) Dihydroxy acetone
§ l
; |+O
P CHO COOH COOH
I +0O | 0, |
CHOH ——— CHOH —— CHOH
l ' |
CH,OH CH,OH COOH
(Glyceric aldehyde)  (Glyceric acid) (Tartonic acid)
(5) Fagtra < #fuF qrasa 9T 18 #x3 ¥ o (Acrolein)
SAaT & <t 5 disy A9 qur e (Ieritating) g5 #1 & 2 |
i CH,OH CHO
% l i
5 CHOH — — CH
[ | —2H-0 Il
’ CH,OH . CH,

( ' (Glycerol) (Acr;)]ein)

R A st e el £ L Do s Wttt bt St ettt B M ol a B2 § MM €5 "0l I e WP K QAR UM AIT SLFEIETIT AT TITA T LTI e 4T e e e
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Wy | gAgfq g-w@ad ‘

, .
! Ry (Sterol)—ua & uifgs 714 “Aa reRa” ¥ & w3

l’
AyfF g § aa wHs AW AF AT GeResl ( cyclic alee- )
hol ) M & 73 ¥ 1 ¥ weawa St & & AR W 4V R E ¢ f

(i) =1f7@ (Nucleus)—(Cyelopentano phenanthrenc)
(i) qrgd-»i@ar (Side chain) f
f

o
00 ol

Perhydro cyclo pentano phenanthtenc Phenanthtene

(A,B,C) = Phenan threne
D =Cyclopentano

BT T $ ¥ 10 FT Y @vgF (17th) FHT TAY ¥ G
WA E | g @el (3rd) FET WY 98 AT aiggea (Oxyge-
nated Hydrogen) @y %gar & 441 €93 (1oth) 7 dw@d (13th) «®
o frarga (methyl) a9t ot @ur tgar 8 | 2@ fharge @9 F 0T 93
Ty N G 18 9 19 4% R | @ FHT ¥ UF CANEF AEqr
(aliphatic chain ) @e1 <@ar 8 | @qa mgh ¥ S1gw AwH @@ g T
qrar & st {19 Ry w2

T3d % @ge7 (Members of Sterol)—

(1) F@ETa (Cholestrol)
(2) zrwmEzv@ (Ergosterol)
(3) w132l ¥evr@ (Phyto sterol)

(4) ¥MeT@ (Lanosterol)

(s) 1fas® == (Cholic acid)

(6) €t vl wila® #+@ (Deoxy cholic acid)

(7) FEimEat Fif@F 7v@ (Chenodeoxy cholic acid)
(8) famztf@® zv@ (Litho cholic acid)

(9) ARt (Progesterone)

B e P



AR U g ey ) e Ay T ——— %
et o aam 8 6 (HIFEM IS RTITE Sy SMLRNT LY < OSy LY D rasvent =SSR Y

qrfie [ vy

(10) RfER &y (Corticosterone)
(11) RAfaa (Cortisol)
(12) 3ERERT (Testo sterone)
(13) T1ea (Androsteron)
(14) 78T (Estrone)
(15) et semfeara (B—Estradiol)
(16) fefyz zmwafaa (Digitoxigenin)
(17) frarza gemed gl (Methyl alcohol anthrene)
ST GIE! § DALY q91 AWESUT &7 § ANSH WAy
€ | 9t 9% Faw == Y e = faw Rar ar |
awEyd (Cholesterol)—C,, H,, OH—ag cehiaa gt
qur el F AfgFt F gata @ & qar @i |
mifd ( Occurrence )—3ag 4= ( Bile ), aff@® ( Brain ),
dfmr sfa (Nerve tissuc), & (Blood) qur miwedla (Egg yolk) &
qraT AT @ |
frsaT (Extraction)—wg Agedl % gfm maedw (Pulva-
rized gallstone) I f UeRew (Wad T 2faw cefRae <&dl
2 ) ¥ 7R (ex tract) 3 &, a1 Fweza wlus ar § 1@ ar 2 |
1T (Propertics)—ag @t 319 q971 9871 9 fiw T a7 gaq-
i@ & | 28% g4i% (melting point) 150°C &, a1 TRERE 91 §
TUH AA9GYT ART (thembic crystal) o1a far 1 @war 2 |

g7 (Structure)




T A T ST M

w8 / q@fa sig @A
N

e F a@d (7th) qur AwEF (8th) FAA AR %/wq
feaigiwdiT=y ( dehydrogenation ) ¥ 3% @7 @H Fawa
( double bond ) a7 iar 8 : z@ @ AfE A ( 7—dehydro
cholesterol ) #&d & | 7o Afiw F a7k w3 A (ultravioler)
{93t € @ B—aam (r. ng) % 799 qu1 §&9 HEAA ARG F AT
F1 39 (bond ) gz w1 R | 7@ adt fifis 1 Faf Dy ﬁ% C

CH 3
Ultra- Vzolzz‘
Rays o

(Cholesterol)  (7—dehydro cholestcrol) (Vitamin D)
(Inactive provitamin) (inactive)

gamera (Brgosterol) C,y Hyy OH—ag fBziftr D, a7
¥ 9314 2, ¥ wEe 0 (crgot tungus) ¥ @iguaw g8 Ay qAy
ar | 78 uﬁrﬁ & wfEt § sizerzma ( Phytosterol ) & ara gar
a2 |

mifi (Occurrence)—aqefy, ez, sra

3 (Properties)—3 aar # geawia &7 & a1 1 T QU &
A (ultra violet) a1 T&aRT & €% A % afeT T4 & & B—aax
(ting ) G¥ ST & e F1ew wadt f=ifia D, &1 9u @y s 2
g§3=947 (Structure)

0, dn dhdh

CH, [ (lza? P
CH-CH=CH—-CH—CH—CH,4
2 22 . 23 24 26 .

) Erdosterol (CagHyz OH)
;, - - (inactive provitamin)




FTET / wo

A2

P oY
[ Hy CH,
. Y/tra-Violet Rays \/@' .

( Ergosterol (Vitamin D,)
(Calciferol C,, H,, OH)
r 7 | (Active Vitamin)
e w1g2ieznE (Phytosterol)—ag Ht €& 951 1 wqw 2 9 f

Nt F A (Wax) 3ait § g aar 2 1 33—

(1) wzdieT (Sitosterol)— 7 A F yqw, N, FwH am
Bt 3 arar smar R |

(2) Renareasta (Stigmasterol)—faz qur Fr@mER Gics
(Calabar beans) & qrar wirar & | '

IL 4t @rzfae (Compound Lipid)
7 gdiRfes welam aur Caidfes wEifakE Tl F ST ER
¢, foa® gt o ARF Mg w3 §) '

(a) et (Phospholipid)—gait st wwa, tedew,
Y wredifs ww (H, PO,) aut o a7 st & | g it qor agpait

% afRavs 7 et (Brain Liver) # qrar S R | 3 @9 991 #1 &t
2 3 waw: Al Yefea qar Redl apke €
9RO g3 : -
« CH,0COR (1) HO-CH,—CH, - N=(CH,),
| (Choline) | -
8 CHO COR’ OH
| OH
I |
ec CH,0-P-0O—x
o
\ O (2) HO- CH, - CH,-NH,

(8 — ethanolamine)




Pl A A S ot e TRTG T  RERE

wa [ gazsfq Sig-w@aT
R =for Fatty acid.  (3) HO- CH,-CH-NBH,

x = for nitrogenous base (1,2 or 3,) COOH
(L — Serine)

(1) afsfaT (Lecithin)—sg g8 s@-fagTw (hydrolysis)
fFar strar 8 QY figavd, 961 od, SERIRE =5 aqr #iae (Cho-
line) 1@ &1ar 8 | a8 Fu-FydTU @ HET G alar & Y fr g &
§a9 (Venom) @s@ FAWHI au1 45 9 Neff 4 Sl § qra 9w & |
=T (Structure)

CH,0CO R

|
CHOCOR'
| OH

l |
CH,O-P - O-CH,-CH,-N= (CH,),

Il I
O OH

oc —(Lecithin)

dfafu § st arg@waaa 3@ (Nitrogenous base) T Sitar
8 | 98 997 31999 (Fat metabolism) @ f¥afaa  (regulate)
FT 8 |

(2) ¥%f7 ( Cephalin )—z& weua ¥ @7 gAAI@ @l
(B —ethanolamine) 71 f4&7 (L-Serine) argRisaag 3@ (Nitro- 3
genous base) qray @R | .

(i) wreperafea gaam@ oA (Phosphatidyl ethanol armnc)

(ii) wrederzfea fada (Phosphatidyl serine)
gw=qr (Structure)—

CH,OCOR CH.OCOR
’ |
éHOCOR’ CHOCOR'

| OH | OH COOH
l | i | l ‘
CH.O0O-P-0O-CH,-CH, CH,0-P-0O-CH,-CH
I | I I
O NH, @) NH,
(Phosphatidyl ethanolamine) (Phosphatidyl Serine)




&
l : qrzfiz [ v]

oS (3) Rém amfaT (Sphingo myclin)—s4 ga#1 wi@-fwimy
" A1 & A a8ty 75w, AT, WERARF 77 qur BENdT (Sphingo
Sine) a1 STRETES! REMElT g1 gar & |

- HIFAT (Structure)—

OH
l
CH,(CH,),,CH = CH -~ CH :
L8
CH-NH=C-R
3 1,4« '

! CH.O
| | H

! I
O=P-0-CH,-CH,N= (CH,),
!
OH
(Sphingomyelin)
(b) =nzaaziae (Glycolypid)—za® sa-fraww oz dqzd,
4 Trq quT AT3RAE 94 grq gar &8 99w (Kerasin) gg
AfEas qur dEF (nerve) SfEdi F qra7 AT |
Ffa (Kerasin)—za% s@-fyavw ¥ feg Ofs oa
B . .
T garg:
(1) Réme (Sphengosine) C,,H,; (OH), NH,
(2) fanaraf® 7ww (Lignoceric acid) C,,H,,COOH
(3) AEds (Galactose) CoH,,05
(4) ArENA7@ 3@ (Nitrogenous base)

N




=TT ngWM?.LMWm

Q9 \ e
(Protein)
qfﬁm (Introduction)—qAT €% 3gd & afd ARIEAT
(nitrogenous) FEfFF 9g1d & A% 7Y 9K agg & wl=E
& € | 98 @t sfidl 1 oF aga wlEad i @ S & ef v ¥ e
qrar 8 | shal % 9@ q2rd 51 @ @ 9w 999 far g | g 2T ar
mw ¥ 9ET #HAl % 577 ¥ 9gd € AIEE &, 99
(1) %9, S, f&eF qgr FasiT (Collagen)
(2) eigA (Enzymes)

s (3) gmi= (Harmones)
N (4) sit=g (Genes)
e ) (s) afe 3R (Antibiotics)
Zf (6) sl=-fan (Toxins)
X x| (7) wrEfET (Myosin)
AE (@ =fax afFr (Haemoglobin)

3 T (Composition)—aft M F 1, argaie, wads
RS L A ATEEST QA 911 R 9% T NAT § GRAE qut d9% A v
St & | N § 9 aet w1 aa B S

NS T () = 45 ¥55%
SNk gEsiea (H) = 689,
B cgmadeT (0O) = 19 ¥ 25%

| A qigge (N) = 14 8 20%¢
RN qqE S) = o¥ 4%

wiEgrd (P) = o ¥ 19
% ARG 77 N4 d @wr (Fe), afar (Cu) qur s
(Mn)oft qer ST | R ¥ aea acerq‘l NN F =7 T sufua

wids




& N [ &2
NS (1) <fEt =7 (Amiro acid) =089,

4

(2) Fratgisgz (Carbohydrate) =29

|IARY TT (General Properties)—iid® ga (Physical
Propezties)—

FE @t DT T & ag Pt ol awr R
(Colloidal) sie z13 & % Frwza® fawa zmﬁm o &
FIY Al ¥ 7El F 7 |

(2) =A% ATAR 957 & 7w &7 €| =l At a7 ATAR
15c00 ¥ 10,00,000 qF &1AT & |

(3) MAT et gAmphoterlc) g % AR E
. (4) T FFT F 5t ¥ 93y 78 T O |
. (5) =€ afafr (Crystalline) fear sir aar |
P (6) =t M araradt (Laevorotatory) 817 £ |
L (7) 9T <A, TG qut il A E |

Ta1af% 3 (Chemical properties)—m@da % et qarafs
gml R T 0 F &< Ay oy eFar 2 ¢

(a) {7 gfafFar (Colour reaction)

(b) swa = afifear (Coagulation reaction)

() Zragay fafFr (Precipitation reaction)

3 afafEar (Colour Reaction) :

(1) arzyRe afafFar ( Biuret Reaction )—R@m &7 diRkga
EIEYTHATZE Q4T a9 FI Go%e T @s T @1 2 @ a8 3 <@
e |

Protein4+NaOH--dil. CuSO,—~Violet colout

(2) Seddfes affar (Xanthoprotic Reaction)—mEa
|ix AGF WA QW AMWGIA IS T oA waw: dar adq
AT o 3 &

Protein+ Conc. HNO, Heat Yellow Colour

i3
-

S

\ N

- Protein4-NH, OH———— Orange Colour.
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&R | AN ST-@ET

(3) foraw Fakfer (Millon’s Reaction) —M@T fiaT & o)
ZfHF (Reagent) % &ra i 727 92 @h% #IQT 21 8, 59 ™ F+6
O AT 18 Qv R | ‘

Protein +Millons Reagent-»>White ppt-—Red Colour.
(Millons Reagent=5 c.c Hg-+t100. c.c Conc. HNOj-}-210

X c.c dist.’ water)

(4) @ifern afifear (Molish Reaction)—N&F ¥ cerefi®
! AT A (AT T 99 PR ¥ GiE T9F F 27 B R Srad
g q QY adt T AT T Wt qrw =% 3777 R | |

Protein--alcoholic a-naphthol soln.4Conc. H,SO— "=

Purple-red ring.

(5) @z genge 9fifsar (Lead Sulphide Reaction)—m&T
AT GewILe qu QIfTTd SLFEFA1ES F Q19 (@A G T F@T 1
R

Protein+PbS-+4-NaOH

}
i
i

boil

— Brown to black colour

B—sad = gfafEar (Coagulation Reaction) :
(6) ar7 %1 qarT (action of heat)—MNAT F N A 917 T
frrsmar ] Y 4g ek <A ¥ 99 Qv d |

Heat _.:?7

Protein

—Coagulates (white)

(7) wedled & guid ( Action of alcohol )—w= iCic i
A CFRET T STIR F@ & a3 & 7t & |

Protein--excess alcohol—Coagulates.

(8) THAT #7 37 (Action of Acetone)—THIA & &vTa §
M7 ¥ NAT 5 S B |

Protein+A cetone—Coagulates.
C. maww gfifear (Precipitation Reaction) :

(9) wFRH FAET F ary affer (Reaction with Mercu-
ric Chloride)—d7 a#ifR% s@ge ( HgCl,) ¥ dqm *a®




maT [ =3

OVt >
Y AEQ F FAQT IR R S Afeaw FARZT § 99 F1aT & 9¢g T9% &

T AT R T HIQT AT Far 2 |

Protein+HgCl,—>ppt. of Hg—Compound+Nacl—»diésolves
| ++HCI
v

ppt. reappeats.
(10) afaar % @ra afifear ( Reaction with Copper Sul-

. phate )—#7% &vhe N % ara AT AF-I0 1 F FI9T 2772 |

Protein+CuSO,. Soln.———Bluish-violet ppt.

(11) %% TS F ara gfite ( Reaction with Ferric
Chlotide )—M3T % g & %Ra sawze Fa@ ¥ 7337 7@ Sar
2, 7% AUH HRE 3L Fra @ 7yt gaqda & srard |

(12) 9% wdlz % @@ gfifer ( Reaction with Lead
acetate)—dT THIRE QI F 919 KT HIQT 341 & |

Protein-+ Pb—acetate
(13) si@ fagamy (Hydrolysis)—MdT # &7 20°5% HClg

->white ppt.

%N. H,SO, % &4 SHiwd & a1 GA[5A,% 9914 & @ & al 48 siw-

I & a1 o) sva ( Amino acid ) % fmg § 98« ST
2 | 98 Sig-famy A s ¥ dar 2 |

Protein—Proteoses—Peptones—Polypeptides—Dipeptides
Amino acids.

(14) 19t qu (Amphoteric Properties)—qi&T SZTEN
0 T R wmT ( Dlpolar ion="Zwitterions ) % &7 ¥ w&J &,

H 2NCH (R) COO

L g TR a9 g 9| sAw: (1) H .NCH (R) COOH au

!

(2) H,NCH (R) COO % st wa £ |




¢x | gamd sia-TarET

A &7 d@wrsw (Constitution of Protein)

(1) M 71 9@ S@ gy Fv s 2 q ziq & oA A
o7 fr e ST 2 | Zed A mww & & R AR gf) wrat &
EmfE dn ¥ a1 |

(2) S QR 7w ¥ ) AY AE H A 73R & A1 STEIRIES
( Dipeptide ) axar & | & % ufad e & g F< Dl 2L
(Poly Peptide) 7w & | Gt ¥ezrgs (Poly peptide) MEAT & T
¥ wrfas frreaw v @l € |

Yearee 979 %) WA ( Formation of Peptide Linkage —..

o afad) Aw § FA-3-5 @& gfat (- NH,) a9 @ FratEatas

('—COOH ) @i #9A & 2, fra FRQY CF I I g4
7@ € | |

@) H O
I il
|
H
(Glycine) ) (Giycine)
@) O
1 I .
NH, — CH, ~ C—NH-CH,-C-OH i

(Glycyl glycine)

o (= NH,) qars@s (- COOH) % @ S Ay |

(Linkage) Tear & S¥ UwrEe ¥4 (Peptide linkage) Fza & | ot
par o Agd ¥ AwEe A 99 S @ QY M wy A e d
T & | '

Siexeyl (Classification)—n\lflﬂ f waEt F auiE &
Strar & | '

Za¥d & qrar o & |
II. sfersd M47 (Crude Protein)—ggd gfidl @ %

eur o e (NH,) awr smr &)

1. 7ard DT (True Protein)—gad % 7 fF ofidl A% |

[
L X
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MET [ 5

-qurd MET (True Protein)—7g NAT @ TH 1 ST 8 ¢
A. 8% 97 (Simple protein).
B. @zt M@ (Conjugated Protein).
C. =r@ga AT (Derived Protein)

A. @%@ M (Simple protein)—va zAw Sa-fvaw

Qar 8 a Faq Acw <A wrat w7 g grea dar 8 | gey e
A F g A

(1) 7@ (Albumin) —ag qt a1 T8 FIW F A

L AT qon adl R 99 Srar 8 | a8 0 aa Hagew & adft 9d-

Q3T R | ga¥ @ wavad L) 2 9 SEr R | I9—AW A

MAFIf@T (Ovalbumin) a1 3w % c@rAr  (Plasma) &1 @@

Feaf (Serum albumin).

P

[\
(2) W@efA (Globulin)—ag gg wt aur #fds  ag a9%
& N § wg@Id, g B Akwa (19) 79% F 9@ § gaadia
2| i A WA SraT 8 | @I 9199 & @ < qur IEe
qTw 2ar 2 | 39 #09-w0E aft wEws LR T ad e € |
R & SERI—
‘ (1) sErasgfaa (Ovoglobulin)—arws &a # arar
< SIGIE
¢ (i) @eq w@egfaT (Serum globulin) —3w carear
| # apar s @ |
(i) *shegfa (Globulin)—ag Yl d arar strar 2 |
(iv) s (Myosin)—ag @ig & aar AT |
(3) wfaT (Glutelin)—ag qrt 41 ST Aa% & | 4
FTR a1 T A F oHeA a3 @ # gAada & | W
FQ I 97 (a7 8 | 38T FOT-FAT @l paeds LA W aF 9k
g R ¥ STEmu—
(i) =2fra (Glutenin)—E & arar i € |
(ii) &t (Hordein)—si & qrar <147 & |
(iii) AREARA (Orygenin)—=a@ # qUar AT R |




ot SE e 2t — ey st DS X SRV i t’w—w

o /a9fd sig-w@iET

(4) Mg (Prolamines)—ag il & @i g% F St § |
7AgAMT auT Go ¥ 70 IfiwT TePEw ¥ Faawlw 8 | 98 W ¥
7€l wiwar; zed ST (Proline) aar «3fts =@ (Glutamic
acid) RfEAY 3@ F w0 F @ wYF qar I & S B wAW: 109,
a7 43 % a% QT & | S¥—

(i) =aifer Gliadin)—ag 3§ # arar irar & |

(ii) & (Hordein)—ag ot ¥ qrarsmam 8 |

(iii) a3f@a (Secalin)—sg g ¥ 9747 94T & | ,-L

(iv) A (Zein)—ag 731 F a1 <@ & | b

(5) m@afa ( Albuminoid ) a1 &aQET  (Sclero-
protein)—3% ¥z &7 & qar @t JFAF (reagents) F wAA-
a7 NReAMfaEs wwizw (Proteolytic enzyme) F far ¥
mfkafia &3 & | zad f4es, o=, =4, 7, 90, gy, Tq, g
(quill) @st s (Connective tissue) qar &fgdl & MAT 2ma & |
79 a¥g % AT @1 7% aaf § fwss e aar @

(a) =@sw  (Collagen)—ag &ast st (Connective
Tissue) & M & ) @A 2T % YO F F0T 791 DAT A
glar 8 | g&¥ grzgradt Midiw (hydroxy Prolinc) qar &3grril &g-
gt (hydroxy lysine) R zsa wlas Qa1 @l € 9%°g 9% W@ Y
qid A v S¥—RET  (Cystein), feargm (Cystine) E{in'*'{/ .
3% (Tryptophane) 7 ¥ S & | ;

(b) gfReT (Elastin)—3dg 33 (tendon), 9fifat qar ==y l

l
*

sy
~*

Qe Sfaar #§ arEr At & | gy fafer # agarn ad S asar | A

(c) Ffer (Keratin)—3ag %4, &, i@ (quill) g, aar f
@ § A1 ST @ | g9 e @y M AT v 88 RedT (14%)
FH 91T ST 2 |

(d) wizAz (Fibroin)—ag faes 1 ae7 DT € | ,,

(6) fgzdrT (Histone)—ag MAT Afeam grggiaaze (NaOH), -
Q¥faw gegEarse (KOH) aut ag 7wl % ol § qaadid g
Ffar ¥ g § gaad & | g9 b F gr saar 78 qr e | 43
za¥ <1t Y wwd (diamino acid) qrn s@r @ |
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ﬁiﬂ?{/:e,

> (i) =i (Globin)—3& & & aduaifm @ A
ar & |
(ii) Ife DT F &L |
(7) S| (Protamine)—3ag Tl a3 Zvell T QO A
qemdie & | adl % grq Swar T | Y wiuwax =® ofir el
(arginine) ¥ 77 & | 98 ST g (Spetmatozoa) F 0T (head)
% ~fres 7w (Nucleic acid) % €W & arr St g 15—
i (i) @i (Salmin)—ag ¥T F R F T war g |
= (ii) &30 (Sturin)—ag & % gy # IET
STt & |
(iif) Tt (Clupein) —e g % eI T T & |
77 QAT § TaF A& 9 S@r, 9 qrEAe A AE 25 9
30 gfrgE aF TE S | gaH QG (Tyrosine) aar FelH

' (Typtophanc) ¥t 7w Al 0T Tl & |
B. @zl mita (Conjugated Protein)—zd HEH F AT

‘M&AF (Compound Protein) fiFad &1 TE W4 Sa-favaa fFar
AT & & T LA F (oc —amino acid) & =T T HI{{I;
N THET (Non-nitrogenous) qgrd W 91| gt % 5y aafgim 9
< (Prosthetic group) e & | 77 FARKD % T d—
(i) #ifres e (Nucleic acid)
(i) <% (Pigment)
(iii) wAtgzzEd (Carbohydrates)
(iv) @fafe (Lecithin)
(v) mzfiz (Lipid)
(vi) Frenfe w7 (Phosphoric acid)
(1) Ffed NET | (Nucleo Protein)—%d P10 i B (G ER
e ARRE a7 %67 3 g ST 2, S R R R (Histone)
. %AW ¥ el & | % Ffiaad (Nucleus) a4t gz (Cyto
plasm) ¥ wrat sl & 198 FRF N9 F 3 geada aw G d




SRR =g >t —raey .Mmm‘-&ﬁx__.“m

&a [ gaafd sig-w@Ea

A a9 ¢ | gD DA w57 Gu-Frarw dar g A gww DA
¥ T (albumin), ReEw (Histone) aar My (Protamine)
3 IR A B CF AY WA Qat & | IR wea # fva agrd

TR WRE
(1) W= 7w (H,PO,)
(2) Slo wEA (D-ribose)
(3) aizfeargEta (Pyrimydine)
(4) o8 (Purine) —(i) wfefrT (Adenine)
(ii) =rEfa1 (Guanine)

g N & Sa frasu R e ¥ agfaa A o
gFar e ¢

fEqdl MEE

(Nucleo Protein)

% M AT TR
(Slmple Protein) (Nucleic acid)

l
IAAAEE 1 A

(Mixture of Nucleotides)

l

- |
FIHAAEIEE H g FERE TR
(Mixture of Nucleosides) (Phosphoric acid)

l

| |

“4 qar arERarge ot oy R a e Bl
(Mixture of Purine and Pentose or deoxy pentose
Pyrimydinc) Sugar) .



N 0T | =&
B > o
: =freg® o (Nucleic acid)—
™ 0
‘ I
‘ HO-P -0 - D-ribose - guanine
| I
| on |
| . @)
' |
L O =P—0 - D-ribose—Cytosine
Y I |
ORI OH |
O
|
O=P — O —D-ribose—uracil
| I
OH |
©)
l
O=:P —O —D-ribose-
| adenine
OH
f
N a 7
U H NH,
¥ c_ / \5/ \ /(lz
' CH 5 ! Hs8 rih/‘ i
\ 2 H 1,
2H$\ /&He v 4\ / o7 \§§ ACH
N 3 :
v ! s ytarie (2-oxy=6-
i Pyrimidine Purine aminopyrimidine)
: i "
f YN
| N CH
; ! e T NEESe N
b oty Lt el
0 H PN C RPN
¥ oy -

Uracil (2.6-dioxy=
pyrimidine) Thymice Adenine (6-aminopurine)




Lo [ gaEafa sF-w@E

(o] o o
| i L
N
NN T N T e
| Il CH =
HCQN/ ~7 Oéc\N/C\N/ R /
H H H H H
i Xanthi Uric acid
g{?ﬁmﬁ (Z,G-di:xyp?;ine) (2,6,8~trioxypurine)

() A A&7 (Chromo Protein)—3 GilT T &1 & S
fedtT (Histone) a@ar a1 a7 (Colour Group) fwa¥ uF 413 Wt
2, ¥ fir R Fa B, S—

(i) dwraifsa (Hacmoglobin)

(ii ) €maEfa (Haemocyanin)

(iii) FAfFT MEAT (Chlorophyll Protein)
(iv) #Aferarzz MAT (Carotenoid Protein)
(vi) st M (Flavo Protein)

(3) Trgd 939 ( Glyco Protein }—s8 MET &1 & &
faw FrEfEEge 3G AT I S @ 8§ FgRT ( Mucin ) qar
wpFaTaE (Mucoid) st {& waq: @i qar @4rsft Sawi { Connective.
Tissue) # qr4r STar € |

(4) @ AT ( Lecitho Protein )—za¥ =afaRea ad
( Prosthetic Group ) % &1 § @fafuq ( lecithin ) 9 ST 2 |
QARGET TF TERRET 787 9374 R |

(s) sred M@ (Lipo Protein)—3ag Midid dafaT (Leci-
thin) fdEz@ (Cholesterol), ¥#f@T (Cphalin) el % &1a 931
Twar & qur wiass (brain) F amar Sm@r 2 1

(6) wr® MAT (Phospho Protein)—zad S Affiaa
il % eq1T 9 SRAIRTE 7ea (H,PO,) wrar swrd | 38 MaT agwiy
# AR F e aga & AFEd 8, W—FdF (Cascin) qar AN
FrRivaT S 5 s g9 7 zresdta 3§ 90T ST 2 |

C. =ast ey ( Detived Protein —2 F odg
NAT F 7ifoF 5@ frgamy (Partial hydrolysis) ¥ 18 &ar 2 |



. NET [ &2

(| fmgade 9T ( Coogulated Protein )—dg M1t it a1
CIAFET & A GAT F 4 AT Sl 21 3@ 9mA § 0T &
fsiefiew ( Dehydrogenation ) gar & | 3 &dft sifasdsl .
(Reagents) § zigm-iia EQL

(2) %=1 Mg (Meta Protein) ar g1 f1@7 (Infra Prot-
ein)—= SEET DT 91 97 7w a1 T S 914 FAAIF G FA G

©qr A FRA &A1 w2y WA qra dar @ |

(3) MRz (Proteoses)—wia AT # F2T N F agam,
W S@-frvaTy B srar & @ NfEenSs g ar g | 3 T F Ry
Swa A€l | Ta¥ Ty MRAST fmra (Toxic) €1 €, S¥—TeIdd
Albumose (albumin) -

(4) ¥dFg (Peptones)—ag MEATH & T-FHRATT Z1U 918
T 8 | TR wEEtE gfifeEr defteergzg ( Polypeptides ) &
gd Fg fadl-gad 8 |
- _dfre ses (Amino acids ) —wit N a1 1@ Sa-FRAT
a1 2 A1 wh FRA A AlE 9T Sl € | g AfE ¥ 99w
7 & e (—NH,) a1 75 (— COOH) a3t qrarsirar g | fras
FRY 7€ AT 717 (amino acid) #&7 & | 1 i) zEdl 3 §is-
F g § LA ol ol A F AE F qgd F0EA oy N Aew
(oc) F&0 €, T 9T @R & e w1 ¢ 7w Lo 7ed (oo —ami-
no acid) #&d € | ¢x QR www g A W § R & g@iE

HhAmaare |

NH,

R- HCI* - COOH
(C*¥= oc — carbon atom)

@ @ (General Properties)—iifas g (Physical
Properties)—3ffAl o WEN, WIR, o § gaade, Swaaai
(amphoteric) qar #fw@ (Colloid) vzl F a € | ¥ @rar= a1
fraras ( Common Fat Solvent ) ¥ Zigwasia &1 € | @iz
( Glycine ) R 8t ¥ @t ¥ 7vq arar-adf ( laevorotatory )
e €|




&R/ FEfq sT-KgET

varf 7 (Chemical Properties)—&Rm oivd §# — NH,
qar —COOH a7 Wi &7 % #I%q 98 7 adl g 4t § d9m
FRATR |
(1) TR & @ afifFr (Reaction with alkali)—sm LR
7T X ¥ AT FAT & A qEY I § |
NH, - CH,-COOH+NaOH—-+NH,~CH, - COONa-+H,O
(Glycine) (Salt.) :
(Amino acid)
(2) 7wt % &ra g (Reaction with acid)—ag al F
arg GNT F4F 99U FATT & |
NH, - CH, - COOH-4-HC|—-~CH, - COOH
(Glycine)
NIl
(Salt)
(3) UeFew % ara afafear (Reaction with alcohol)—&faT
o1ve Uetled 9 GO FOh 6 a9 8

NH, - CH, - COOH+-CH;OH——NH, - CH, - COO - CH,

(Glycine) (Methyl alcohol) (Ester) +H,O
(4) A12Z8 A¥A F @4 qfafAr (Reaction with nitrous acid)—
NH,-CH,-COOH-+HNO,—~HO-CH,-COOH-+-N,+H,O
(s) QR zrva &1 79@ § @AW (Combination of ‘amino
acids together)—XfAY 77@ F &1 7Y AAE H G FCh RURLE
T3 & S AR T F wed A ¥ g P Ddiicergs AT @ |
NH, - CH, - COOH +  NH,-CH,-COOH
(Glycine) J (Glycine)
NH,-CH,;~CO-~NH-CH,~-COOH+H,O
(Glycyl glycmc) ‘
(6) Qﬁr:h 75 FI (HATTAFQ N 70 1 G R |
FafigRa (Classification)—EfHAY st 1 avifw w@afqs
ey & i @it § B R |
1. waltdfes BT s (Aliphatic amino acid)
I1. cQAfEs B =g (Aromatic amino acid)
II1. %23 arafEs ofmr ovq (Hetero Cycllc amino acxd)




AT TRy e e e P e

) AT f e}

1. cai3fes o owad (Aliphatic amino acids)

¥ A. O N DN FEFEGs 7w ( Mono aminomono-
Carboxylic acids )
wraa (Glycine)
g (Alanine)
. darga (Valine)
#38 (Leucine)
. ZEE @& (Iso leucine)
. fad (Serine)
. fadmza (Threonine)
B. g% @ gia e @wd ( Sulphur Containing amino
acids)
8. faedlw (Cystein)
9. fézzrgw (Cystine)
10. fafiATgT (Methionine)

C. 4 e zg wraleafas U1 ondd Q9T SA% gATIEE
( Monoamino dicarbexylic amino acids and their

amides )
11. QEqIfes =@ (Aspartic acid)
12, B@S (Asparagine)
13. "geitas 7w (Glutamic acid)
f ‘ 14. A (Glutamine)
. D. saruda et ad (Basic amino acids)
" 15. @zl (Lysine) )
16. gzt angE (Hydroxy lysine)
. 17. =f§AT (Arginine)
18, f&ftedlq (Histidine)
I1. 20AfR% A = (Aromatic amino acids)

19. {%1E@ @l (Phenyl alanine)
20. ZFQET (Tyrosine)

3

~N o e N

T

"

i




e T S,

£y | FaQfd sfE-EET

21. TEAMR AT (Diiodo tyrosine)
22, A EET  (Dibromo tyrosine)
23, argfEEd (Thyroxine)
IIL 8=q amfias e 77w (Hetero Cyclic amino acids)
24. f5@%7 (Tryptophane)
25. qrargd (Proline)
26. grggrat Mang (Hydroxy Proline)

sEf § ¥ N@ AW LR et A o # PRy d A
337} 3 famehs fer T €
1. Fawas (Essential)
2. FATaYa% (Non-esential )
Essentjal or Indis pensable. Nonessential or dispensable

1. Leucine 1. Alanine
2. Iso leucine 2, Aspartic acid.
3. Lysine 3. Citrulline
4. Histidine 4. Cystine
5. Metheonine 5. Glutamic acid
6. Phenyl alanine 6. Glycine
7. Threonine 7. Hydroxy Proline
8. Tryptophane 8. Proline
9. Valine 9. Serine
10. Arginine 10. Tyrosine,
QAT Stedt i GegAr (Structure of Amino acids)
SgTEIe Neutral
Tadfe® (Aliphatic) NH,
|
(1) 7rgEt (Glycine) H—-C-COOH
l
(e<-amino acetic acid) H
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B {(2) T@MA—alanine-( oc -amino propionic acid),

L NH,* CH," CH' COOH

T
! CH,—C—COOH
: |
H
(3) d@gT—Valine—( ocamino isovaleric acid)
T . NH,
CH,—CH—C—COOH
| |
CH;,; H
{(4) sgdftiT—Leucine—(ocamino isocaproic acid)

; NHz

I |

! CH,—CH—CH,—C—COOH

k | |

| . CH, H

; (5) =zargdT—Isoleuicine (ec-amino-g-methyl valeric
7 acid)
H NH,
|
|
( CH, H
i {6) ﬁ"'a:l'--'siﬁtillc—-(c>c-aimino-B-hydroxy - propionic
. . acid or g hydroxy alanine)
| NH,
|
A HO—CH,—C—COOH

£ |
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NNy g% | gAEht sha-<Eam

S (7) faAzA— Threonine-(o<-B-hydroxy-n-butyric acid) _4 -

A SR H NH, '
IR | ;
CH,—C—C—COOH :

| ]
OH H

TN

wWAfe® (Aromatic) |
(8) fetzd wara—(phenyl alanine—(ec-amino-p-phenyl |
propionic acid or B-phenyl alanine) ’_

NH, ’
1]
@- CH,- C- COOH '
1
H

(9) a’f%{fﬁ’h—Tyrosine—[ oc -amine-B (p-hydroxy phen-
yl) propionic aicid or B-p-hydroxy phenyl alanine]

*‘-f

NH.

]
Ho'@’CHz'C-COOH
]

H

(10) At —Tryptophan (ec-amino-£-indole propionic
acid ar p-Indole alanine)

— .

9% @« At (S—Containine)
(r1) f&eergT Cystine—[di (e -amino-B-thigpropionic
acid)] T 4 L, -
' NH, NH, -

| |
HOOC—C—CH,—$--$—CH,—C—COOH
|




® | o ITIE’T?I' [Es,

Lo (12) Reedlr—Cystein—( a-ammo-ﬁ-mercapto propxomc
ac1d)

|
HS—CH,—C—COOH

|
H

~ (13) fafudAEA—Methionine ( e-aminc-Y-n:cthyl thic-
n-butyric acid)

.
CH,—S—CH,—CH,—C—COOH
l
. H
fa® (Secondary)— -
(14) MagA-Proline-(Pyrrolidine-2-Carboxylic acid)

{Hy——CH,
CL,H., éH—-COOH
AN _/

(15) TEgTiaE I?Ta'r:{a—Hydroxyl Proline- -(4-hydfoxy
- pyrrolidine-2-Carboxylic acid or Oxyproline)

HO—CH

CH,

/

| {

CH: CH—COOH h
\/

NH

SR (Acidic)

(16} Qe mra—Aspattic acid-(Amino succinic acid)
NH,

|
HOOC—CH,—C—COOH
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‘. e | e -
é\? l o (17) R@UsAw—Asparagine (B-amide of aspartic acid)
L 1\{H,
1 NH,—C—CH,—C—COOH
BN | ! |
| o H
} ' L (18) i sr@—Glutamic acid—=( a-amino glutaric acid)
| NH, -

|
HOOC——CH,—-CHz——IC——COOH

. . H
(19) WT‘v’ﬁW—G]utamine-(Y-amide of Glutamic acid)
NH,

| |
“NH,—C—CH,—CH 3-—(‘:—COOH
Il
@) H
garda (Basic)
(20) fefedia-Histidine- (a-amino-p-imidazole propionic

acld or -imidazole alanine)

NH,
CH (I: CH7— C—COOH
N NH H
~
ch

(21) afafiT—Arginine-( a-amino-3-guanido Valeric
acid)

NH,

NH,——C—NH—-—CH,,—-CHZ——CH,—-([—COOH
Il l
NH H
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& (22) @rgdlA—Lysine-( a-e-diamino Caproic acid)
NH,
f - 4
NHQ—CHz—CHa—-CHQ——CHa l —COOH
H

f
‘ | (23) grggrdt arg@ia—Hydroxy lysine-( a, E-diamino
‘ 3-hydroxy Caproic acid)
b OH NH,
i I |
NH,—CH,—CH—CHQ—CH,—-(f—COOH
' H
(24) fter TATA—B-alanine-(B-amino propionic acid)
NH,—CH,—CH,—COOH
(23) Tt Rt sqerefes spa—(v-amino butyric acid)
_ NH,;—CH,-_—CH_,—-—CH,—COOH ‘
(26) =fifar—Ornithine ( 0, 8-diamino Valeric acid)
- NH,

LN

l
{ . H
(27) @iz Citrulline—(a amino-8-carbamido valeric
acid)

NH,

. A | ‘
NH,—CO—NH-—CH,-—-CH,—-CH,—CI—-—COOH
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(28) dT, o= W Al 2RVHAT—3,5 dibrcro tytosine

Br
! NH, ,
]
HO- @- CH,- C- COOH
- 3 ]
) H
Br

(20) 7 MR zixAdla—(3-icdotyrosine)
' 1

! NH;:
- '
‘HO- \ /-CHr(‘}‘COOH -
i H -

(30) [diw, si= (@ %) NG d—3,5-diiodo tyresir.e
| (Todogorgoic acid)
14

! NH,
]
HO-@- CH,- C- COOH
]
N/ N
I

(31) i, afw, da-fa wEd AT 3, 5, 3'=Triicdo thy-
ronine) ~ .
<

I
} N l—.‘- NH:
1 -0-¢ »- CHy~ C- COOH
-HO‘O (o] \ / CH; :
' H
1 .

(32) meuagA—Thyroxine—(3, 5, 3’y 3'-tetra iodo

I 1 .
: ; NH;
t
HO'Q- 0-@- CH,~ G- COOH
'
' N H
I I

thyronine)
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? (33) & aregr#dl fhage q@AA—Dihydroxy  phenyl
{ alanine) '

OH

NIH2
HO CH&;—-—clz-——COQH

H

" R
-
W -
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ol (Photosynthesis) |
i ﬂ‘eﬁ % alagen B Gmly R S TG S .
S (Photosynthesis) R flm maQyad & qEq
L ) saf § qgaTed ¥ wEa sdmweEs (CO,) a4 ¥ awf
o (H,O) aa¢ 7 &3 w (Fafew) 9 SgEdr ¥ FERegeE o
= fata %@ ¥, aur masd (O,) fe agt famd € ]

) qRarar (defenition)—s#r dvanw a8 AR B E% g
Y s @ Geraar I & B oFw ) Sufena FFEA EHEANE.
(CO,)qur qrt (H,0) & @A FI0 FT AFT N (FETRE 28)
T € | ’ |

JE GERGT Sifag S are &1 (Factors  affecting
photosynthesis)—a®9 A8 fAF FEH T ffe sar 8 ¢ ol
(x) s#rw (Light) o
(2) fmite (Pigment) !
(3) T @1 =g (CO,) 4 i
(4) Tt (H,0)
(5) Qe (Temperature)
;| (6) wegm qur AGEA (Enzyme and Coenzyme).
| gEm (Ligh)—@ % swg § fae-fa ada @ (wave
length) 9 feed @t 813 faxd N ¥ fandie g oo (bundle) ~
| ar gfagt (Packet) ¥ w9 % Miva At ¥ 1 w7 gfeel § e (cnergy) <
ot & fa¥ s@d (Caloty) & mafgm &% € ) fes-faada Qs f’ N
( wave length ) 9 faxal 3 gt & faa-faa 36l (enrgy) o A v )

qr¥ A1 & | :

e A

Xy R 3

T S
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fFegt &t ada fct ft # I -
qHg LA FFAQ FAGN .
(Wave length (Colour (Rays Einstein |
of rays) of rays) in Calories) -
750 ag(r @t (Deep red) 38,120
650 @ (Red) 43,980
620 qrdaft (Orange) 46,100
530 & (Green) 53,930
440 ' i@t (Blue) 04,970
410 art (Violet) 69,730

sai 979 (Encrgy relation)—X#HT 77T % 957 § gt ¥

frmie ad 1 fgt A Wfte w<d & | 3 AT At a@merg (wave
length) qur findiz & g0 (ty pe) F A€ U #%ar &, 99 AfeATTR
(Carotenoid) &1 Wy TG § #fus ar g | 75 st |

- 78 #q & 5 ARFIae oot Mifte W& FAfee F oot W e &
2 | 2a% arg  arg e fed Fm MW R @ LN
IHT W DT FaT 8, Had aAfka-g (Chlorophyll-a) &1
TR (Chlorophyll-b) ¥ @t =fys &ar 2 | @@ (Red)

gur {9 (bluc) I TFaTE a1y RIQ 7 WY 7= G TAR a1

Rt ¥ =iys Qar 8, efe @ fRQt ¥ stRafe § gw SR

FfF Qar 8 | .
e aig (Quantum theory)—qdt ¥ i gwr Al

& 5w (absorption) qur ST (emission) @marR A& dar |
5% NI adr seEsiq § st N} amn fiftsa ad R (Y wETE
(Quantum) #&a € | g8t U=t ¥ ag a1 1 aFa1 & (% s« 71 W
qu7 /AT FATET F ¢ g FAAT ] | )
At ¥ A sqt g SR A 9 € | 963 OF HER
(x¥ @& MwadT (Einstein) 3 7z &) # zadt s 7@l &t A
o TETT 9T F OFA H GG ST @ | ITHY AW F 06
qAft (H,0) gzar & fe¥ smwdisa (O,) awr medsw (H,) mm
QT | ® Rfafea (photolysis) #&d € | wEdET Mt ¥ a0
frea S1aT & a9T QSN @ET SRHWIFRE T FTERA (reduce)

!

o Wi TR s e A e e R BN DAY TACY R e S NS e el e A o A

v — -

WYY
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Loy | A ST-TEET
| el aard | S9fRE (Photolyais) ¥ wRR § AW

@ S« (3 quanta energy) & AE@FA[ it & fE# 1125000 -
dard &t | FATarEse ¥ uw G %y ¥ Falg § wEA R
wiEEe (CO,) qur ot (H,0) 5% & g 7y @d &, #uiq
ez % oF =Wy T frat 672,000 AT # AERIFAT S R |
6 CO,-+6 H,04-672,000 Caloties———>CgH 3,04 460,
2 HyO+ 112,000 Caloties— —4H+-0
(Photolysis)
4H or 4H++4c
(H*=Proton, e=clectron)
zd gl A fea sl (Hill reaction) +t ma% g1 '
fmdz (Pigment)—Ndt § =< geq ¥z q@ 91 €, 1 5

fam &
(1) Wfea-T (Chlorophyll-a) Cy H,,N,O; Mg
| IR FFAE
2) 7R (Chlorophyll-b) C,H,N,O; Mg
IR RFFIRE)

 (5) ¥} (Carotein) (OF = N
AT EFATE
(4) S (Xanthophyll) CioHs60,
CEILICREE R R 4|

Fd (Function)—3 famde gsrw s« (Light energy)
it 0% 3% w@rafa® sat (Chemical cnergy) # aga 3Q € | Nt
A ddfafs (Photolysis) zé w@m@fs & & g &ar g | Faft
fRfafe & e dT @ A g ad ] [ 3 fadie

'8¥ 10 el Sel QT F@ €, frewr w09 30% @ waks sl
% qRafda & qrar & | e § g8 gaar A 9w fiF gar (Thermo
. dynamic cfficiency) #&d & |

Chl4-nhv————Chl * Jflv
Chl* ———Chl +4CE

Chl=Chlorophyll; Chl # = excited Chlorophyll; nhv=
‘number of quanta; fhv=fluorescent quanta; CE=Chemical

‘energy, h=Plank’s Constant; V=F requency of light,
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qrasd (Temperature)—dat # Rl affiend 3¢ 3§ @f
T [ifi=a aon R afs I[N T Y € Red sy FEkEge F
g A A A ara AN w2

TFATEH QAT HICFAIZA (Exzymeand Coenzyme)—&El-

gIEZE ¥ fAaly § & ft wiafas st O € ¥ adt #Efhs Skw
(organic Catalyst) % grar 8@t 8 R wrargd (cozyme) 480 & | TF
CEH UF € 9F R & gfafen A sARd W ard 8, g faa-fim
gfifear fam-fim oeigw & @iy SARa ar 8 | weirgw NET F wFh
% & &1 faa Brrdiwar ©e m-9fels (Non-Proteinaceous)’

9g1d ¥ wqe frdt gxdt @ fY Aoswgsw (Coenzyme) 784 & | 38
TITEER H AT e 8—

(1) srERf@s (Phospho rylase)

(2) wreRgaFRs (Phosphogluco mutase)

(3) TER 3FN FEE@ARS (Phosphohexo isomerasc)

(4) TR =1 wIS (Hexose dlphosph'ltase)

(5) wFEaT (Aldolase)

(6) mrEamS (Isomerase)

SHI HWWAW HT 9%7 (Mechanism of Photosynthesis)-—
Y G A oafiEd @ %S (Phases ) # &t g &
fe @—

(1) oFg % (nght phase)-——a‘f{mm ARG 9FT SA

9 warafrE Iol § agedt 2, fed s g (H,O) &g (H,)

aur wEdeT (O,) # g2 war & | 58 frar A Kt (Photolysis)
783 € | T-u-3 (A.A. Benson) aur ge FfaT (M. Calvin)

% WA 45 SEIGT Wew-[@dgs 7w (o Lipoic acid) # ma#a

Fal & S % edwER qEfEia f@diergs (Diphospho Pyridine
nucleotide=DPN) & &4 ¥ wewl-fdigs wa@ a0 Hawa
3 FER IRET -gfadzize (Reduced diphospho Pyridine
nucleotide==DPNH,) & & |

(2) =eFR &9 (Darkphase)—%8 &9 § sidq 8§ aﬁa]za
(CO,) feux (fix) dar & | ¥¥ wawr sfifea (Datk reaction) #t




20§ / W SF-WET

7 €, FifE QG F wET S wwege Rag @7 F Qg 5w E5
savaFar A€ Xt | #dT w q v (Fate) Wt Fww@a (4C)
¥ oy w1z wEaRe (4CO,) R gEar § WA {FAr 231 a0
7z &f ewfy ¥ A fedr T & 0 FAT ST ARG, 9 &
 EEAN — 1:5-T§ HIEhE (Ribulose-1:5-diphosphatc) H198 Tgam

=S 3-FeRifgaRs e R § | WRedt s (C) FEtEa®
(MCOOH) = % war 2 | 3-HeaiiaaRs 7w e e Zit
%z (Adenosine triphosphate=ATP) ¥ ¥fm &F 1:3-21%
‘rRfEEREs ww@  (1:3—-diphosphoglyceric acid) Fmar & &
DPNH, & &im at ;—wenfiaacareans, D.P.N qa wieals
o (H,POy) aarer 2 | ig@adsl @egd % @y 3-%ew fasa-
fearse 1 o5, Wit @ eggwdl TRR wEw § WA qrar 8 |
T (g - PaeRafiargs au o ragrdl TRET wiERe
@ N T GRIT—1,6-31% wehe A & | FERN—1,6-
<18 Frethe, TRAT-SIE-FRIST GIEA F G HRIA-6—HeHe I
GERRT 7w (HaPO,) ¥ @ Sitar & | SF—-6-Fiehe & I #I
¥ = an A ¥ UEAN s—-Fhe aqar & 3 @it afsed
TEET 3 Een fay 5 age afrwt ( Plant cells ) #§ amar

ST 8 |
qET G F AFT qu HIHR F A T IFL ¥ gefia

far <1 awar 82—

(x) serrsn sfafsar (Light reaction)
Chl+nhv ——>Chls+}fhv

R . ¢
chi? + ‘/\( +H0 ——>chl+ (\( + 1202
s s sH |

(Lipoic acid)
ot (Reduced Lipoic acid)
' (6, 8, thioctic acid)
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R

4 DPN — _
SH  SH ) (_T + DPNH,

(Reduced diphospho pyridine:

nucleotide)
. (2) iamr sfafEar (Dark reaction)
ks CH,OH CH,OPO,H,
O |
' Cc=0 Cc=0
| 4+ ATP | 4+-ADP
CHOH ————» CHOH
| |
C|HOH CHOH
‘ |
CH,OPO,H, CH,0PO,H,
(Ribulose —5 —Phosphate) ~ (Ribulose — 135 — diphosphate)-
CH,OPO,H, (;,H,OPO.H,
(ll=0 : CHOH
o | J l
i . CHOH+CO,+H,0 ————COOH
: +
AHOH (]:OOH
: d,0r0,H, CHOH
(Ribulose — 135 — diphosphate) éHgOPO,H,
(3 — Phosphoglyceric acid)
e H(iOH-l—ATP HCOH +-ADP
- < l .
> r COOH COOPO;He

(3 — Phosphoglyceric acid) 133 — diphospho glyceric acid..

i
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CH20PO,H; CIIH sOPO,H,
HCOH+DPNH, ———-—~HCOH+DPN+ H,PO,
| - | ot
COOPO,H, CHO  Phosphoricacid.
(1:3 —diphosphoglyceric acid)  3-Phospho glyceraldehyde.
CH:OPO,H, CH2:0PO,H,
| —
HCOH +~—~———— C=0"
I
CHO AH sOH
(3~ Phosphoglyceral dehyde) (Dihydroxy acetone phosphate)
CH20PO,H: C'HO CH2:0POQO;H,
l
l ~—
CH:OH ' éHzOPO,H, HOCH
(3-P.G.)
(D. H. A. P)) HCIOH
HCOH
l
CH:OPO,H
(Fructose = 1:6 — diphosphate)
CleOPOaH2 CH,OH
C=0 (IZ=O
[ . |
HO,CH +ADP———_+ HOCH +ATP
H(IZOH - B HCOH
i
HCOH HCOH
l
CH:0POQ,H, CH,OPOQ,H,
(F-1:6-di-Dp) (Fructose—6—phosphate.)
H TR RN~ 6 — ez ¥ AT X @i aur = g

3 UGN — 5 — ek T |
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. &< ] #7347 (Starch Formation) :— -

A 5 CH;OH CHO
\ l
» ¢=0 HCOH
l —_ |
HOCH. ~————  HOCH
- | o |
HCOH " HCOH
|
HC!OH ’ HCOH
| I |
e CH:0PO,H, CH;OPO,H;
M (F=6-P) : (Glucose — 6~ Phosphate,)
CHO COPO,H,
| |
HCOH ' HCIZOH
| 4
HOCH §—— HOCH
HCOH ' - - HCOH
‘ ‘ |
HCIZOH : H(|:OH
|
CH;OPO,H, CH;OH
s (G-6-P) - (G-1-P)
' COPO,H,
|
J HCOH
>, I
i HOCH ,
n l +I1 ADP
HCOH —_ Starch-{-nATP
| ~
HCOH
|
> -'.SG ™~ CHgOH
e — —
i

(g- 1-P)
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TRARIS — § — FEHE iy (Formation of Ribulose -~
s — Phosphate) :—
CH,OH CHO CIH,OH
Cl=O H(liOH C=0
+ |
HO(':H CHO ——-»H(iOH - HOCH
| — |
HCOH +H(lJOH CH,0PO,H, HCOH
N | | (Ervthrose—g— |
SRR HCOH CH,0PO,H, Phosphate) CH,OPOQO;l
EEN | _ (3-P. G.) (Xylulose —g-
i CH,OPOQO3H: phosphate)
. (F-6-P)
.
L CH,OH (iH,OH
i | -
//)r AN C——'—O (i:o
e \ I —_——
.- - HOCH — HCOH
P | l
T HCOH H(IZOH
l :
CH,0OPO3H, CH,OPO4Hjs
(X-5-P) (Ribulose — 5 — Phosphate)
CHO (;,H,OPO,H, CH:OPO,H;
l | |
HCIIOH (|3=O C=0
——— '
HCOH CH,OH ~———HOCH
| . |
| CH.OPO,H, (D.H.A.P.) HCOH
| (E-4-P) I
o HCOH
1
HCOH
I
CH,OPO,H,
(Sedohep tulose — 137 -
| diphosphate.)
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.. CH,OPOH:
: 3) v l .
| C=0 CHO CIH,OH
' l | :
- HOCH CHO HCOH C=0 .
| B l
'! HCOH +HCOH -—-———*H|COH + HOCH
L] |~
'~ HCOH CH,OPO,H, HCOH HCOH
| | (-P.G) I |
. HCOH CH,OPO,H, CH,OPO,H,
- - (Ribose—5 — (X-5-p)
~! i CH,OPO,H. phosphate)
(S=17-di-p) ——_
CHO T CH,OH
| | l
HCOH (i,=0
l
HCOH HC'OH
| —
H(I:OH HC|OH
CH,OPO,H, , CH,OPO,H.

(R —-5=P) (Ribulose ~ 5 — Phospbate)
w2 P. G= Phospho glyceraldehydc, DHAP=dihydroxzy
“}  acetone phosphate; F = fructosee G= Glncose ATP=Aden-

osine triphosphate; ADPw= Adenosine diphosphate; E =

= Erythrose; X=Xylulose; R=Ribose S = Sedoheptulose;
! PG.A = Phosphogyceric actd.)
f HFHIL LAY FT AW (Summary of Photosynthems) —
(A)—xuarg afifimr (Light raction)

(1) (Chlorophyll)+(L1ghr)—>(Acuve chlorophyll)

+ Water Reduced
(2) Active Chlorophyll4 e —Lipoic acid————> uce

’»; Lipoic acid4Oxygon-Chlorophyll.
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(3) Reduced Lipoic acid4+-DPN——-——Lipoic 4-DPNH,

acid
(B)—=iwwr afafsar (Dark reaction);

.

(1).Ribulose — 5 = P4- ATP——Ribulose—1 ¢ d1—P+ADP .

(2) Ribulose-1:5 —di—P+CO,+H,0«——> 3 -P. G.A
(3)3-P.G.A+ATP «————>1:3-di—-P. G. A.
(4)1:3—diP.G,A ——3.P.G+DPN+H,PO,

+DPN H,
(5) 3-P. G. >D. H. A. P.
(6) 3-p. G + D. H. AP »F—1: 6-di—P
(7 F-1: 6—di~P 4+ ADP ———>F-06~-P+ATP
___———»Starch
(@) F-6-P T —Ribujose -5 - P
e fmly (Starch Formation),
(9) F=6-P — —G-6-P
(10) G-6-P - >G—1-P
(1) n (G—1—P) +nADP —Starch+n AT P

AEAT—s — e 7 g ( Rlbulose—5 — Phosphate
Formation) :—

(1) F—6—P+3—P. G. «————>E-4-P4+X~5-P

(2) X—5-P < »Ribulose — §—Phosphate

(3) E-5—P+D.H. A.P <« »S—1% 7-di-P

" (4) S—1 3 7—di—P+43—P. G. «——R—5 -P+ X—5-p

(5) R=5-p

+————— —>Ribulose— 5 — phospate

|
|

;\
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T AZAYT I &

(Fat Synthesis)

-q-'?"‘a‘t % a1 g1 @Ry A1 O £9 T §9 | g, g
Ioq F{AGF ISt #7747 3G 2 & | At ¥ 387 Y@
Jafwa 1@ (Genetical factor) g1t wiféa ar 8 | fr=-fra Qe
¥ g F1ew = arar S & e Ry gur w0 fai fe-fm Qdr d
fim Qar 2 | @ ot wafsxy (Environmental) ) g9 § F47 fraig )

T qear & | S— g § #faw mdgw gar (Highly

unsaturated fat) =ar & | &y et Qt 3§ arar 1A @ 9g e A
et qur Nt F Bra-fm 2ot o BB @ 2, S A6 qur st #
a1 AfE qrar s 8 |

a7 GYATY FEleEg e ¥ 39Tq (Catabolism) g1 &t & |
Fifs w7 fdl § 767 93ATW T AT A FrElaEgE A Aen @A
Y @t 8 | Nt F qar dxany # Q7 ar@) sRifE @ Qa9 §
fryes fear st @war &, S % e E—

(1) feavr@ @vam@ (Glycerol Synthesis)

(2) F€ia 7w d@%Q (Fatty acid Synthesis)

(3) fgaaa awr @@ Zw@l @ @@ ( Combination of

glycerol and fatty acids)

figqua dwaqw (Glycerol Syhthesis)—qdt # s FrEl-
gEded @ 399 dar® A P G F FEA w&He ( Triose
phosphate ) 7@ &1 & | ¥ mAw: 3—-Fleh fgaalaEs
(3—phospho  glyceraldehyde) qar eTRETEFTI AT ek
( Dihydroxy acctone phosphate) #&d & | ¥ QY FITHN Fehe
TRIEA & G Poaue adl HERRE T § @ o 8 | & AR
frarait 1 fre7 w0 ¥ qgfa far s awT 8—




q2¥ | FEafd SE-WEE

JEENDSE

Starch, Glucose ot fructose+ ATP Hexose phosphate
S

Hexose phosphate__ "Dihydroxy acetone phosphate

3—phospho glycemldehydc.
CH,OH CH,OH CH,OH

! 42H | +H,0 |
c=0 = — CHOH L CHOH +H,PO.
‘« «— _ — | Phosphotic
CH,O PO,H, CH,O POt CH,OH acid)
(Dihydroxy acetone (3-—Phospho (Glycerol)
Phosphate) glycerol)
CHO CH,OH ' CH,OH
| 42H | +H:20 |
CHOH ——— CHOH L CHOH + H;PO.
| —— ~—— | (Phosphoric aci
CH,OPO,H, CH,OPO,H, CH,OH
(5——Phosphoglycetal (3—Phospho- (Glycerol)

dchyde) glyccrol)
gt v aaaq—( Fatty acid synthesis Yy—mEf ¥ T
Qr A T8 el § AR Fa qATgEl B g @ (Even)
i B, zEfae T8 AT ey st & Fe a7 A FET Y
qrer A F 34T 2, fuad cfuzafeeEs (Acctaldehyde) a7 ofafes
o & A G (Derivative) g &R & | & Fralaizged &
srEaT (metabolism) fat § Qar A TEREE W (Pyruvic
acid) 7% mfafEITl F e A 3 el g1 FHA TG T Nfirs
afearsares, TaEE o o chifts T AR & | T AR
adr Tl @1 Ty e 78l g g, feEs F fira-fm &
(theories) Fafad 3 B faw €
(1) weE g a1 (Aldol condensation theory)—%8 A%
% Taa FARIER S ¥ ufyeafearss # (Al g1 2, fwa% Q 7G

g (condense) FH TET 4 &, <t 7= § qdl ww GG

arg |

=3

s~
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47 YY1
Carbohydrate———Pyruvic acid——Acetaldehyde
v Condensation
2CH,CHO >  CH,CHOHCH,CHO
(Acetaldehyde) (Aldol)
CH,CHOHCH,CHO ————— CH,CH,CH,COOH
(Aldol) : (Butyrxc ac1d)

(2) ¥391q d9F g ((Hexose Condensation Theory)—

T8 A1§ F AR Gt FEAT Q@AY 1A AT 7 ) FE7 ARy ani

NAfis ¥ X g7 @ 387w F oRafda & e &) s R

{Emil Fisher) ¥ a8 7ara1 5 A9 F QA1 QA ¥ 7les =y wew

. HUT wWE F F JUF FET @AY T DF aA @ e

HEAFY, FAWY 97 G793 FEggiaaiag (dehydrogenation)

% afdferrst T dag agr wagA Idiq wed! w0 fralg 5@ €1 @

A F wAaE 37 T87 TeA! F( frafg 697 90q a8 ar fTd HET
@Y # %1 g F qus (multiple) Fé & |

() ¥a dg9 @ter wEweg ( Hexose condansation
B-oxidation)—z8 FIT F FT F AT §: F JYF G4 AA 6T WAl
a1 faty Q1 Sar @ 3, ar4-d-ara 37 9417 et w A fratg Qard |
faq% w7 wemgAl A den 5 F s 4@ €1 a7 ( Knoop)
A1z & g W4 & (% (97 37 gt & wd tmrrgpﬁ F T G

5. wousad R, ¥ Qe Andeg guand € ey gy QwET
gy @ R A |

Condensation )
3 Hexose (6¢) —Stearic acid (18¢c)

cH, CH, CH, CH,

|
(C!Hg)x; N (CIH2>1l (ClHt)l‘ + COOH
I

g CH, — C=0 ——— COOH

| -H, | (Palmitic acid) (Acetic acid)
a CH; CHZ

l
(!OOH COOH

(Stearic acid) (8-Keto stearic ac d)

o o s A o A Lk i




RE | W™ SfE-E
cI:H, cl:H, (l:Ha ICH' o
(CH2)13 - (CH2)12 (CH2)13 + COQH .
+0, | +HOH | (Acetic acid)
‘ 8 CH, —C=0 ——COOH
10 | -H, | (Myristic
il a Ci,H, CH, acid)
R |
| COOH COOH

il - (Palmitic acid) (B—Kecto
N I palmitic acid)
(4) Rdwafegze 915 ( Crotonaldehyde Theory )—®edt
1 (Smedly) qur =¥ wifedl 7 3g sqAT 5 efeeafEwe aur ks
o org WEE § G G a9 TN Y @ DEAF (AW TR,

O i wew) s ¥, GRH Y oEl EE @ € §ur eriedas
G & e QU AAwleRnE wAdr g1 W AdnakyE 8

e Tt &1 el Qar R | T
Catbohydiate —— —> Pyruvic acid ——>  Acetaldehyde
(i) CH,CHO+CH,CO-COOH—COOHCH,CH,COCOOH
(Acetaldehyde) (Pyruvic acid) (a —Keto glutaric acid)
Carboxylase
a —Keto glutaric acid —————>CH,~CH=CH-~-CHO .
—H,0  (Crotonaldehyde) ‘
CH,- CH=CH - CHO————CH,-CH=CH—-COOH
(Crotonaldehyde) (Crotonic acid)

+2H
»CH,—CH, - CH, - COOH
(Butyric acid)

Crotonic acid—

(ii) Crotonaldehyde-+Pyruvic acid——a~Ketcnic acid |
— —————>Caproic acid)
fmaue qur s€@ =wal &1 @49 (Combination of glyc-
crol and Fatty acids)]
N1 3 Faeua aur 9619 2wea! 91 oy O3 F o= ¥ s
F @A GO F QU €9 FWF q@rana gl




—

——————— D

g7 §YANq /[ Qe

'(;HzOH
CHOH 4 RCOOH Lipase CH;OCOR
| i
‘CH,OH R’'COOH CHOCOR’
+ I + 3H,Q
R* COOH CH,OCO R”
(Glycerol) Fatty acids (Fat) |
CH,OH
AHOH 4+ 3 C;;H,,COOH  Lipase CH,0COC,H;,
—_ |
CH,OH  (Palmitic acid) CHOCOC,,H,; +3H.0
|
CH,0OCOC,H,,
(Tripalmitin)

CH,OH ' C,H,COOH (Butyric acid) ~ « CH,OCOG,H,

I +
CHOH +C,H,,COOH(Palmitic acid)—8 CHOCOCG, H;,
+ 3H.O

+
CH.OH C;,H,, COOH (Stearic acid) o CH;OCOC,,Hy
(a = Butyro, B-Palmito o’ — Stearin)
IET Q@AW & GrA (Summary of Fat Syathesis)-—
(1) fmata 3@y (Glycerol Synthesis)

. +ATP.
Carbohydrate, ————— Dihydroxyacetone phosphate
glucose or ]r + :
Fructose J 3=Phospho glyceroldehyde
Dihydroxyacetone ——>3-Phosphoglycerol

phosphate
3—Phospho glycerol———»Glycerol-+Phosphoric acid

(2) 7817 Wew d3a17 (Faty acid Syathasis)—
(i) <gera 4577 915 (Aldo' Condensation Theory)—

Carbohydrate——»Pyruvic acid——Acetaldehyde.

Condensation .
2 Acetaldehyde ——————Aldol—Butyric acid (Fatctlys
aci




¢ | Fawfd sig-<@igT

(ii) v g9 T (Hexose Condensation Theory)—
3 Hexose——>Compound with 18 C.——>Stearic acid.

(iii) ¥R G997 Nt wadiwy a8 (Hexose Condensation
B-oxidation theory)

B-oxidation .
3 Hexose—Stearic acid —————» g-Keto Stearic acid

HOH

B —Keto stearic acid —-—s>Palmitic acid--Acetic acid
. HOH
Palmitic——»g-Keto palmitic acid——>Myristic acid
~ acid + Acetic acid
(iv) Maafegres ag (Crotonaldehyde theory)—
Carbohydrate——Pyruvic acid—s>Acetaldehyde

Acctaldehyde+Pyruvic acid——sa Ketoglutaric acid
——>Crotonaldehyde

Crotonaldehyde—-—>Crotonic acid—Butyric acid
(3) Glycerol4-3 fatty acids——>Fat or Oils.

—tl § Gne ¢
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(Protein Synthesis)

i
|
|
i
1

q f 3 MAT dyanT g 961 F arggear (Nitrogenous)
RNt g dar & < 5 e E— 3
(1) ¥fF zw@ (Amino acids) :
(2) ATEEE (Amides)—ReTslia (Asparagine) d47
2T (Glutaminc)

¥ qzrd Nt § wEERTS AT a7 FAGERLE S AW |
(metabolisny) & Seai@t (Product) % 9wt &N ¥ 373 € | AT
Tre qu @EE % @dw ¥ eriderge (dipeptide), delergs
(Polypeptide), ¥4 (Peptone), Mfemsst(Proteoses) a1 7 §
N w1 Fraty w6 § | N dy@ny F§ A At afibeeEt | A

qal & fww fear sir a%ar 8—

(1) ar@E (NO,) & vt awr g aar HaRY
(Absorption and reduction of Nitrate)—

(2) 2fad wedl @1 EY@EIQ (Svathesis of Amino
acids)—

(3) =1% ¥eerze @ fAmiy (Formation of Dipeptide)
(4) =icarze ¥ A & faaty (Formation of Pro-
tin from dipeptide)— i

f
l' (1) A1z (NO,) 71 Qdt grr oy a1 Ha#Q (Absor-
|
{

ption and reduction of NO, by plants)—q¥ =wd 7@ Qa

. (root hairs) g1y yfir ¥ arege (N O,) qur wAfaR (NItI.) oA
A Ofm e § | tEF GER AREE W OFERQ aA §, A8 FIRY \
‘ (Reduction) Nt  mw st ) sy ofkel 3 wRE 3N Y QAT R )




RRo [ Feafd fig-wEET

NO, >»NO, »NH,OH———NH,

(Nitrate) (Nitrite) (Hydroxylamine) (Ammonia)

(2) QfY Fl @1 x@aq (Synthesis of amino acids)—
Q! F Q@R FARRE2E & S9EA (metabolism) gRT &l 8
faa® TR 9g7 ¥ wals wa q1a A9 € | 3 #14fF 7 (Organic
acids) gregifae T a1 AN ¥ dR0 ) AR Hew e |
T Geq_HEMNT A (organic acids) e § ¢

(i) wrgElE® @ww (Pyruvic acid)

(i) = YRfes Fwa (Oxalo acetic acid)

(iii) =ewr WA 7GRE wrw (e —Kero glutaric acid)
(iv) AR =@ (Fumaric acid)

(1) wizgels® @wa (Pyruvic acid) ¥ may o & falg—
qEEEE e 99 ANEAT ¥ G wWar ¢ @ waElw  (Alanine)
371 & S % OF TR A1 QA v R

CH, CH;

l
A,=o +NH,——CHNH, +10,

C‘OOH CIOOH
(Pyruvic acid) (Alanine)
(ii) =AY Cfifes wwa (Oxalo acetic acid) ¥ B w0
& frafe-aredl s ara ¥ sugife o 690 WE AE9-
R afFafi® wv@ (Oximino succinic acid) #@T & s HIFRa
(reduce) 7 Benfésw v & agmar & | Lewifes e ANFET A
G X QERIAT TATES F9747 R |

CEOOH COOH
|
C=0 C=NOH +4H
l +NH,0H — |
CH, (Hydroxylamine) CH, -H,O
|
COOH COOH

- (Oxalo acetic acid) (Oximino Succinic acid)




COOH

(!,HNHz +NH,
CH,

COOH

(L-Aspartic acid)

AT damy [ IR?

COOH
l
CHNH,

— |
(Asparginase) CH, -+H:0
|

CONH,
(Asparagine
(Amide)

(iil) =ew A TGRS W (a—Ketoglutaric acid) ¥
gAY ova &1 falo—oa oew 3R Qe W ¥ Wi g4
FH 8 Q1 &9 09w 79 fWs www (Glutamic acid) qur Ha 4 -

zrfia (Glutamine) TaTze 4ar & ¢
COOH

| CIIOOH CONH,
|
CH, CH, CH,
I +NH3,—%02 ’ I +NH3’_H:O I
CH, >~  CH, > CH,
| (Glutamic acid |
C=0 dehydrogenasc) CHNH, CHNH,
COOH COOH COOH
(e—Keto glutaric acid) (Glutamic acid)  (Glutamine)
(Amino acid) (Amide)
(iv) wgitfE =@ (Fumaric acid) ¥ QRN ¢l @7 fatg—
ggiRs wva M BAFA ¥ @ W& AR wR@ qar QIS
T 2 | \
COOH COOH CIZONH,
| |
CH CH, CH,
I +NH, | +NH, I
| (Aspartase) | (Asparaginase
COOH COOH COOH
(Fumatic acid) ~ (Aspartic acid) (Asparagine)
(Amino acid) (Amide)




IR/ F"f sg-wET

(3) eredeerze & faly (Formation of Dipeptide)—2fmT
7T 9 CATEES F ARG qaar aaqraa (Basic) o W@ F ALY I ¢F
gat Y ddm A € | 2g wfafsr QA (—NH,) aar srleias
(- COOH) % #:7 8@t & a1 §9% !9 N 79 (bond) aar 8, S¥
¥erge 9 (Peptide bond or Peptide linkage) F&d & | IZTEY
¥ fig w7 Q g AR T g @A F g Q) gl
TGl A e |

_ NH,-CH,-COOH + NH.-CH,-COOH

. (Glycine) (Glycine)
|
|
i
NH, — CH, — CO-NH - CH, —~COOH
(Glucyl glycine)
(A. Dipeptide)

—H,0

(4) sTE¥=rge ¥ MAT H1 fwiy (Formation of Protein
from dipeptide)—afy N7 % fraly F AR Fqd &1 ¥ w= 7&
g QY ot qg WA AT Star & F5 erdierge wAw A et
491 F0F Nl Yeargz, Qiaft T2ree ¥ IAT, 1T ¥ DfERs qu
7 & MRS ¥ DAT wa dar 2| @A aRifed weagm
IufRag ¥ &t € |

Dipeptide—Polypeptide—Peptone—Proteoses—>Protein

SEYT FIRIQ B GRIT (Summary of Protein Synthesis)-
(1) 7rgZe 1 Qt W VIY a4 HIFWY (Absorption and
reduction of Nitrate by Plants)—
Nitrate——Nitrite——>Hydroxyl amine—s>Ammonia
(2) QAT mwdl 71 G9ATY (Synthesis of Aminoacids)—
Fra-fost Q) = et 3 fafires andlfers ot & amaT 2
(i) Pyruvic acid4-Ammonia——>Alanine+Oxygen.
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- AT YA/ RY
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(ii) Oxaloacetic acid+-Hydroxylamine——Oximino-
succinic acid..

| +4H
l —-H,0

e

+NH;
Asparagine «—— L-Aspartic acid
Amide) (Amino acid)
. + NHa’ - zlroz ]
(iii) a-Ketoglutaric acid »Glutamic acid
A +NH,,-H,;0 *
Glutamic acid > Glutamine.
(Amino acid) (Amide)

’ “+NH, +NH,
(iv) Fumaric acid——— Aspartic acid———Asparagine.

(Amino acid) (Awmide)

(3) sri¥erge @1 fraly (Formation of dipeptide)—
—H.0

Glycine 4 Glycine ——-——>Glycy1 glycine (Dxpepude)

(4) & &1 g (Formation of Protein)—

Dipeptide—>Polypeptide—>Peptone—Proteoses—Protein.




— | e § F1ETESE e &1 SuuEeT
: e . ro
) (Carbohydrate metabolism in Plants) MR
T &9 argfgs =wa 9% (Kreb citric acid Cycle) n
Starch 4+ A. 1. P f
Phosphorylase
—ADP
Glucose-1-Phosphate
"\Phosphoglucomutase
Phosphatase n
Glugose-6-Phosphate Tlexokinase Glucose+H,PO,
e A S
Phosphohexoisomerase
Phosphatase E H.PO
Fructose-6-Phosphate ‘He xokinase) ~rructose--H, PO,
Fructose-1, 6-diphosphate
Aldolase
Dihydroxy acetone Isomcrasc,‘ 3—Phosphoglyceraldehyde
» Phosphate
1, 3—diphosphoglyceraldehyde | &

Diphosphoglyceraldehyde

dehvdrogenase
1, 3, diphosphoglyceric acid

TPhospho corboxyl
transphosphorylase

3—Phosphoglyceric acid

Phosphoglyceromutase

2—Phosphoglyceric 2c1d

enolase A
.enol-phospho pyruvic acid X
Phospho-enol g
v transphosphorylase

~ Pyruvic acid




Qe & wrilggeE W SUWEIT [ %

Ozxalosuccinic Acid -_-5——;’-%9-'—--—; Pyruvic acid
A ~CO, A
. |

Maltc dehydrogenase

Cls—aconitic acid ﬁ&&mc Acid

Aconmilase
+H,0
Aconitase
Malic acid KREB—CITRIC . N id
i ACID CYCLE fro—citriq acl
- 2H
;— H,0 Isocitric
y|tumerase dehydrogenase
Fumaric acid Oxslosuccinic acid
N
—2H —CO,
Succinic —aH Oxalcsuccinic
J.{dehydrogenase --(:O, deczrboxylase
Succinic acid _ --H,0

a-Ketoglutaric dehydrogenase

a—Ketogluraric
acid




H:OH
ATP-ADP
Phosphorylas= H/ Q
(23%) H p .
—_——"\————(77%) NoH H H-OPO(OH): :
e HO
@ - B OH
| Glucose-1-phosphate
(2)< (6 %) 1(94%) Phosphoglucomutase+M I”t
H:OPO(OH).
ATP~ADP H A
i Hexokinase
i H-OH
1
. 1] H'O . .
H OH @ H OH
Glucose Glucose-6-phosphate
(709%) L(30:7',) Isomerase

(HO):OPOCH:
Fructose Hexokmase CH:OH
N Pkosphafav
F mctose&phosphatc

ATP
Phosphohexokinase

Fructose.1,6-diphosphate

» —— e e e

/i

¢ V’“
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([ () ?H,om(ou),
6 (z) C=0
HO):OPOH:C OH N
(Ho) Aldolase (3) CH,OH
5% 22 R Dihydroxyacetone phosphate
H H,0PO(OH) ﬁ |
N s 3(‘: ( N somerase
\ OH H . (¢«) CHO
Fructose-1,6-diphosphate (s) CHOH'
. (¢) CH:OPO(OH),
3.Glyceraldehyde phosphate
“ H,PO,
(nonenzymatic)
OI1
COOH
C—O0PO(OH),
CHOH
| ('3HOH
3
Lactic acid (End product of metabolism in muscle) CH:OPO(OH):
DPN
DPNH, Phosphoglyceraldehyde
Lactic dehydrogenase “{ dehydrogenase
O
/
(‘:oon ~0~PO(OH);
c‘=o _Cerboryluee_ cpy,cHO 225 CHCH:OH CHOH
CH; (Termination of alcoholic fermentation) ~ CH:OPO(OH):
Pyruvic acid 1,3-Diphosphoglyceric acid
HADP “ ADP
'(nonenzymsﬁc)
COOH -H,0 COOH Trisse COOH
Enolase o l
—O0~PO(QH)s =—— CHOPO(OH): CHOH
CH; CH:OH CH:OPO(OH)2
Phosphoenol- 2.Phosphoglyceric 3-Phosphoglyceric acid

‘pyruvic acd acid
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\\/3531"7%' ( KREB-CYCLE)

Catbohydrate
éH +CO, COOH
L — CH
Cc=0. 2
0,
Py‘ruvnc acid O.\'aloaciztlc acid
"OOH l——zH
T cobm 21
CH2 +H le) ] Malic
’ | Aconitase (%H’ dehydrogenase
il
?H. CH
COOH ~ COOH
Citric acid Cis-aconitic acid
|+H,0
! Aconitase
Y
COOH COOH
!
CH-COOH it
(’:HOII CHOIIT
COO:H . |
" Iso-citricacid COOH
—2H i [
Iscertric Malic acid
dehydrogrnass kﬁfﬁ,()
umerase
ggOH coot
Vo2 CH.
CHCOOH i
¢=0 cl
COOH cocH
- Oxalo succlilmc acid Fum:sic acid
i —CO, N
LOxal,o succinic Succinic
(l dehydrogenase 4ldchydrogenase
'COOH COOIL
CH, A-Ketoglutaric &y
¢H, dehydrogenase .
C=0 G
.0 §00H

COOH =—z2H ~CO, 7+H

o —Ketoglutaric acid

Succinic  acid



‘:‘J .E':‘I
¢
o .
| MHvT | o
be
: (Enzyme)
' CF it Shal % i gragsdt et (Cells) ¥ a3 §) FF ar
= ¥ CF WY ANHY mES DA ¥ A 7 g

T

a
-

-

———r—

b:

A, i AR AT F a1y (life) wwar & | % Aer g 7 ATIFTFAT Bt

"R % a1ey = 2l aar D st (Cell division ) €lar 8,
3E 91 & Ay q2rd % 3@ %y 9 AR R o g adi w3 ardt _
¢ F@RT (excrete) 7€ 3t § | Wt 914 F € 7T & 5 ArErE
A@ARag ar wala & war & oar @ 22 7€ (Caiabolism) |
HfrFrl 91 A wd ¥ fic 391, 9319 FaT1 8, T@ AfiR % fie
ARIGT ) mayasal azdt & aur «d7 =13 wrwanze (CO,) gz
Frad & | gt a%1e & AT 1 Reesit  aga-ah weq afBer o ot
! € 17 @l it on ad % ezt @ A 2 <) g FHT
# amr Srar 8 | A q3rd 9 957 % 81 & | 87 1878 § W. Kiihne |

o T A Grgre (Enzymes) war frasr 44 2, ‘g

.\\@1 yeast)”, '

AT — g fdT s ( Catalyst ) 93 ¥ 1 f
HRAFTH F 7gT a7 150 {7 w9 Pear # afd # fafe
(Regulate ) #=at &, qur Sifazrai zer At dar @ |

- QMR 30 (General Propetties)—
£ (1) 72fd ( Nawre )—uzes 97 91 55 503 9 5
1 9FR F qadf ¥ =53 ¥
(i) M g1 (Protein matter)
(i) M7 &7 9zrd ( Non-protein matter ) ‘
TR SiifFd AR g sow 93 €, aur Sl B

4 AT AT e T afifrarwl 8) far @9 oRafa &3 2 Ra (catalyse)

a1 % Afufr (Crystallize) st foar @ esar g |




30 [/ Ffd SiF-WIA

(2) =ad &@a ( Turn over number)—TFIEFE F AFT &1
& =iw wrafis ol & B A9 ( Substrate ) F =fes aen
% g ( Product ) ¥ qiafda € 34 R |

Bl TR ¥ o A T e i R A S H
it e sg@ar @, 98 @ear wEEw @ A@Ed §@r ( Turnover
mnumbcr) FEAW & | 38 &A1 @ (100) AT FT Y AT W Q@
(10,00,c00) a% wARA (Vary) &t & | <t fs crarzed it feT-
Rftqar q€ fnie w2 |

(3) a 71 mwg ( Effect of Heat )--v @iz #1 #Al®
AEHT T A FAQ & A =0F MAT F Dehueergs ( Polypepiide )
sjmar s /@9 (Thermal agitation) % W TF @ § HAT &
F@E aw FZ @A A @ fErE gU E 99 € NEF Iy
AT F1 @731 (Structure) g &4 ¥ fAZq (denature) & ST
2 | ¥E gr & OeiTceizs 51 dmad weE & {RY (Triangle) 441
33 &< 5 qrdl § wgaad €Q € |

g% 74 fod g2z (10°C) artwd #t 3f | wrangsa A -
waar w01 @it & i@ &, A8 Fe el ¥ agfda A s
AFAT R |

Q0 =2 (approximately)

TAIg 80°C ATTHRT 91 Fea=d ST &) 914 2 |

(4) -7 =1 g7 (Effcct of pH)—0@% wranza #1 Grardiaar
e quT I ZTU gwifa &Rt @ | mfuwig e 9 3= (4pH)
¥ gg @ (10 |H 5 7=y @ Gnga @ € 1wy ifew
(Pepstr) wrwgm 1 a7 (2 pH) @ & #ias @61 (active) &t
2 | iz @ gEAgaar dt A S I FRd ]

(5) @7 ¥ (Active Centre)—@HIA TR 1 #3WANS
gfafer eaifia 2l & S crarew ¥ 9vad B 35 @ W@l g ad @
f9¥ afsg F7 (Active Centres) F&a € |

(6, fatgr=ar :Spcciﬁciry)-—n?}ﬁﬂ warzg e B3 R #
R & IARE ‘Cu a yse) T AR 8, AT GAA THITH GAA A
TAI a1 FARE | @ frgafa (Hydrolys:) it § 1273 IRar a1




afFer [ 232

~ g i e awd | 1% & 98 6 (tnechanism) Wt a% &5 T8t
«. 2 9% ¢fim frut (Emil Fisher) #7198 a8 5 qrared &
91 (Substrate) % & T o qur A (Lock and Key) #t #ifd
2 | 38 TOeE 73T I O % S ((MT%7g &1 9EngAS 0
TF T gt R) wieeT it ( Master Key ) @t aify #1d & & |
(7) e 9w % @ra wfewar ( Compiexity with  the
~ substrate)—v1 GAIEA F G RT A9 ¥ @@ @1 4 wixa
~ % T R S B g W oW aw A ( Product) # 4g@
. TR
Enzyme + Substrate——s>Enzyme—Substrate Complex.
Enzyme—Substrate Complex——>Enzyme + Products.
(8) fRerwe, (3w xagaar (¥ 5197 #9917 (& fact of 1r2:ziag,
i thawing and stirring)~T# 9157 & BT ZAACY (Freeza ),
| & zaw (Thawing) qar (i@ (Scicring) % 10 Y & qrat 2 |
| (9) <as &1 g413 (Edect of wahivicor)—53 11341 F 1A
" QFATER ARt (inactive) &1 w13 € | 2F 9rg &1 #1 (Y045 (laaioitor)
' egd €, 9% Hg, Ag, As @71 |

.n

‘?jgg + HgCli—s |3~ 4-2H Cl

\A poriton of active enzyme) J(A portion of inactive enzyme)

(10) wgw=wrzA #9917 (Effect ot Cierzyme )—GHEd
. PR maar ¥ @ 53 a3 B wmIgrsw 3 @ 9y a3wA
v wgd €199 Ma 41 Mg 2119 ¥ SRR F @A ¥ wArs A
| Starr BRATq (hydrolysis) Q@AY s qar aAIE T § GAEA F AT
o gard |

| AT B PRArraar ¢ awrg siad @ 0w ( Factors.
- affecting enzyme activity)—

y (1) arTER (Temperature)
: (2) @37 (pH)
i (3) Fee vt #) &izar (Concentration of substrate)

i (4) A1 A @&ar (Conceatraton of cazy.me)




3R | IR S(1a-EET

{5) afiea T (Activator)
(6) fFrvas (Inhibitor) -
(7 T st (Radiant energy) -
i (Temperature)—TSIEEd ) Prargiiar a9 9
% arg-ara 3 A1 % TG 2, qurg T8F N gEfR F R F U
e qoEd o fifEE & anx & | afasig T ¥ wagEan
qrasEn (Optimum temperature) 37°C 2 Qe & BT LEEIEL ,
@7 AGFEAR AT 40 Yy 50°C F A 3 wgar ¢ 3k 8 A1 g2t H g
77 AT, O ¥4 &R A AR 7t & fear Sr A FIEAAR QT } .
I
|

O ¥ 10°C ¥ A1 § & ar & adt fmEl § AR G TE AT 6o°C ¥
fers & sar & | O°C 9t AMFT TN @ (Inactive) & &
qwg 41 Qe W THEE -1 5°C aT @ (active) @ g,
a1 feaiw (\Freezing point) &% it 77 ggd F Ave & A T
war & | 40°C at Afas g1 oF T FA 9 FG T farfer &
St ¥ | 80°C T F GA IF W et qe & aar 100°C qT FQF-FN
aft g (il & TR E

§ —a= ( pH=Hydrogen ions concentration )—TA®
orea & Aagean @49 (pH) Frfia dar & fred =g A AT i
& o Y wrwresd A friaar #9 & wrdl & | agl | I LY

~

5 e @ R

geazd (Enzyme) pagaan (-9 (Optimum pH)
Aftaw (Pepsin) 15 ¥ 20 pH

7Rad (Urease) 64 ¥ 69 pH -
fafem (Trypsin) g0 pH ¥

fopTg W qEar (Concentmtion of Su_bstratc)——qﬁ _
frag i (Substrate) @ QIETT gt w4 & 5 il wened CARCECH
A % g T Ad & TR, A I8 g F arhE A af T A B
wfis 7y <@ 9 ag @ 2| qug w9 URNEE A AT
g gl A Gl A & S @SR 3 fe A A S
@ ¥ gffem A Akt T gt | . d~.§§

urSTIEH 1 AIFAT (Concentration of Enzyme)—-—qt‘a{if.qw,ﬁ ;

(

e ———————— .
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St Ay AT ¥ WS GFar 98 97 a6 & | safs feey e § amr

f_‘!k'\

-~

difrq w1<a (limiting factor) A& &t |
- afa sE (Activator)—Fs O¥ qqrd ER E W % T
F SIe@ F 3 € | AY qFrdi A AORT BGE w4 &, A—FARS
(Co), Hatg (Mn), frsa (Ni) qar aniran (Mg) 783 ¥ e
R A 7@ & | e (Ca), wafT aur {9 qqq g0 wwArais
(Pancreatic) @reias (Lipase) qur &wags (Cl) 1w @x (Saliva) 7
AT F CATEAT (Amylase) Trara @bt & S & |
- Q9% (Inhibitor)— agrd wrargea ¥ aferar N A5 a1 79
#C33 € S¥ f409% (Inhibitor) #ed €1 UB 9grdi A &F o1
e ey aar 2.
(i) & FQ9s & 5 @eg @19 ( Substrate ) § azr“m T
GHIEA A I T TS T g arer w3d € | [W—gh T wEd-
RAT THAEH F AT - 1 — F&he (G~1-P) F &I 5 | AT

21 X
(i1 ) ¥ s N 05 T ¥ N7 7Y Y @ w06 T

A frfest (Inactive) 5471 3dt & | I¥—arz8 7w (HNO3) wia-
fegrzs (HCHO), smrndta (I) aar wmaicffs awa (Iodoacetic
acid) |

(iii ) ¥ Arigs N @ ceargeE & 3@ 2w ¥ §A F@ &

* A apf d A €| AW grERem s we (HCN), g9 ewiee

m

(H,S) «ia @i Atsaizs (CO) @i |

fafiq sat (Radiant Encrgy)—@gsd @I 8{baar I3 LX)
aFArd (Wave length) ana feedl @i s el sudt €, 99, e ada
(Radio wave), T B ( X —rays ), 941 304t (Ultra Violet)

g 12
VATTRT ( (Nomenclature)—TgFd & a1 dlF qFIT ¥

ad &, < 5 freer €—

(x) frea A< (Substrate) F = 8 (ase) am—E |
A g2 S gesrEw GeAr AT & 39 A # A Ry AN F AW
¥ A A (ase) @A W@ §, RN—gAw (Sucrose) T FAIFA
I AR B A9 §BF (Sucrase) T T &, T gFR ¥ NS




23y / gAaky sig-<EET

(Proteinase), @y (Lipase) tenfy saw: ghw (Sucrose), AT -

(Protein) aur arsfis (Lipid) ¥ S fiFar & € |

(2) aRfFIT ¥ TEE & AW AN QU — Y FRAFRY afilrr
FOR 1A G180 AT AFERAT (Oxidases) & g8l 91 PRI
(Mutation) fegrzgitmaa (dehydrogenation) Faifawd (Car-
boxylation) zenify s®T 9 gRifFarst F FUF 1@ TAEHE B HAL:
7R (Mutase) ‘QarggiiAT (dehydrogenase) qar saifiaas
(Carboxylase) #ga & =ulq ¥ wrigwa waw: fRag et 1wl
Y, TR, S-EFEINATT AT FAFFATT FQ & |

(3) wwIEw & @ (Source) F AW TAW F<F a1 frwa N
F AT U9 (ase) @M IT— T CF & IFR F GN3A A Qat 9
qIg &A1 &, @1 S@ g1 ¥ fFug IS (Substrate) F WA AT (ase)
qur g A F AW @@ I 3G GA F ATH GFAT 047 & HY AR
gfa (Salivary gland) aur mw=aga afa (Pancreatic gland) &
SO 1 ate gergrE o R @ g e € 9 AT AR
garzas (Salivary Amylase) aur mwga gargas (Pancreatic
amylase) 7gd € |

(4) merafeaa AT (Unsystemauc nomenclature)—34g
FIAHRY a7 fret frgra & Bar mar & | S—AfeT (Pepsin), fEfaq
(Trypsin), T (Renin) geq1{g |

wwrzed @ %9 ( Components of Enzymes )—afasig
geEe @@ MY (Simple Proteins) ¥ = €, 173 3§ wweg
¥ AT 0g1d Faa NAT @7 (non-Protein) w1 ¥ sgE=MA
(Co-enzyme) #ga &, +t 9% wa & | R d&fr (System) # T<IEHA
ggfi (Enzymc system) a1 &t grgw (Holoenzyme) #&d & |

Enzyme System (1) Protcin Part (Apo-enzyme)

(2) Non Protein Part (Co-enzyme)

ﬂﬂ'fﬁz‘tm ( Classification )—uszea a1 faatg  ffawEt
¥ are, Ay ¥ g5 O AfHE! F 23T &) @ & aw gy TR AE
BT R € | W=} @R AO1@ TIeRE A @R geierd (Endoenz-
ymes) Q4T 918 @G € 1§ ARG @ oI e rged (Exo-
enzymes) F&q & | @t GITERE 9 QR 9 9T F Rovew Gy AT 21

A

r'e

i

Moo



1. ¥ grarged S qfEe A § aF Sisd % qr IA% ¥ Ot
frrad € |
I1. § grairged o) i N9 § wgdlsa Nsd €, a1 97 ¥ G
SIECREEIGCIRA
111. § weetrged St afdes 09 § wreafs @@ ( H,PO, ) siedt
g a1 S8 ¥ FeRfE v FFa & |
IV. ¥ crarzed ) G A9 % 089 QAU & 99 % 390
dza d |
13 grongeg o affg 99 _§_a . Sigd & ar 38d ¥ g e
¥ | Q¥ wrera 9 Q) a9 § Cor (T T A
A Tigaws (Hydrclases) B—argg s (Hydrascs)
A. Hydrolases
1—&e23 (Esterases)—-2 8T 379 71 17 fgdng 73 g ¢
a. @EAs (Lipasc)—3g T=rgw aar # q417 mwat qur fag-
@ & sa-feafia ((Hydrolyse) #wdt & | 39—
(i) =reqraa @rgys (Pan'creatic Lipasc) |
(ii) =13% qrgs @z (Many Plant Lipases) |
b. ®€R3s (Phosphatases)—3 $RRRE 77 F T H TaliT
fayemy #@ € |
c. aEd w1 (Pyro phosphatases)—3 AIEUFIEHE % awg
H A fvATT @ € |
d. #f¥a3ss (Nucleases)—3 =if¥wgs seq@ (Nucleic acid).
&1 fedialt Auzsiga ( depolymerization ) #3& =fimderge ¥ ok~
afda #@ € |
2. Fafgrgg 39 (Carbohydrases)—3 rgaaafz®d w41 (gluco-
sidic linkages) #1 w17 fagang #@ € |
a. TR (Glucosidases)— 3 @y < a1a8@ (gluc-
osides) qur =fEM xge F Sl ATy #=7Q §, W—
(i) a2 (Invertasc)—ag §AN H T FATATQ F@ & |
(i) @2st (Lactasc)—ag QNS 1 Si@l fry@mq s € |
b. dret ¥REFIS (Poly saccharidases)—3 dit JFged &1
e fyany #@ &, W—




LR C TR ERGIRC

(i) =ewr qargas  (e-amylase )—ag &R F SAE-FRATY
FWR |

(ii) Ner-TATEEs (B-amylase)—ag Ht WE F1 Sdd {RAY
G

- 3. NRAS, ( Proteases )—3 NAT qur I=(5ZF & @A
PRy & e #9 g W € |

a—eergeSs (Peptidases).

(i) Frakeh qeerg2d (Carboxy peptidases) S—RFA F1X-
Yeerzes (amino tripeptidase). ‘

(ii) efie) TeergdSa (Amino peptidases)
(iii) er¥cergdss (Dipeptidases) N—mzfea g ST
Aeergd+ (glycyl glycine peptidase).
b. DREANY ( Protcinases )—A NI qur Y2TEIE SRiR)
vy 7@ € | S8—
(i) afta (Pepsin)
(i) fzfaT (Trypsin)
(iii) Fremffa (Chymotrypsin)
(iv) ¥ (Renin)
C. uarzaad (Amylases)
(i) Beufsas (Asparaginase)
(i) mzifwas (Glutamrinasc)
(iii) gfias (Ureasc)
(iv) fafe:es (Histidase)
d. ofFas s (Amitases) \
1. gfi@a & efas (Necleio deaminasc)
(i) Tfzas (Adenasc)
(ii) ufedila few efAs, (Adenosine desaminase)

(iii) efeffT mva fagfAs (Adenylic acid desami-
nasc)




2. 79 UfASY (Other aminases)
v (i) =AY (Arginase)
(i) ¥eTEs (Aspartase) k
B. iz (Hydrases)
(i) ¥ (Fumerasc)
| (ii) TR (Aconitase)
. (iii) g9, (Enolase)
(iv) s@rgAraas (Glyoxalase)
TV Lo A afed e & oamEsT (0.) Sied & ar 3ad ¥
gE e (H,) fraad €
A—nfFess (Oxidases)
1. FA AEESSS (Iron Oxidases)
(i) 1@ (Catalase)
(i) o mrtrass (Peroxidase) |
(iii) argd@m mfress (Cytochrome oxidase)
(iv) @z qemfras s (Cytochrome Peroxidase)
2. FT AIfFEHS, (Copper Oxidases)
a e (i) =1z (Tyrosinase)
. (ii) @ (Laccase)
(i) ¥eFifEF o af¥aes (Ascorbic acid oxidase)
' B—algrggifsmas (Dehydrogenases)
- 1. QAEEA (Flavoproteins)—gad TR (mofla'» in)
ware |
(1) drar geIrEw (Ycllow crizyme)
(ii) St-efiF o anfass (D-gniino acid oxldase)
(iii) v@-ufrdl zeq wfe3s, (L-amino acid oxidase)
2. @ grEgifsms (Dehydrogenase)—za# gau-ieg I aar-
IIware |
(i) P =1 arERfims (Glucose dehydrogenase)

Ay

?

P
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(i) ¥ feze-wrehe <RTegiRms, (Hexose-6-Phosphate &, |
dehydrogenase)

(iii) wees Deregms (Alcohol dehydrogenase)

(iv) =2 Qerzdifme (Glutamic dehydrogenase),

(v) e lregifeAs (Malic dehydrogenase)

(vi) affes SRregifms (Lactic dehydrogenasc)

(vii) =ngaraEl® €@ @gfAa (Iso cittic dehydro-
genase)

(viii) fedl sr%e erEgi’ma ( Glycero phosphate %
dehydrogenase)

3. 3 SIEZIFANS S GrEERT ) CAIZE AR (trans fer)

«<h
k

g |
(i) @Fifys dgregifae (Succinic dehydrogenase)
(ii) wfts SerzRfAs (Formic dehydrogenase) |
IT1. & giresa <t ffeg 9 (Substrate) ¥ #EhiR® 3w (H,PO,)
' e &, a1 3aH ¥ FRARF T FFE § |
1. eIRASS (Phosphorylases)

(i) #EH qRET FERRAT ( c-glucosan phosphory;
lase

(i) 8RS FRARAS, (Sucrose Pl;osphorylase) R
2. FI78 HERRAS (Trans phosphorylases)— ‘
() SR A T FEARAT ( Phospho enol-trans -,
phosphorylase) \ ‘
(if) Tt =T Z FEARAT ( Phospho guanidine ‘
trans phosphorylase)
3+ W1ER B[99 (Phospho mutases)—
(i) wIEH @ r@—a (Phospho gluco mutase) ;
IV. 3 wigea <t 197 ngsit % 7w % w6 9 ey ¥ |

1. FEIRTRST qa1 @ waifad ( Carboxylases and de 5
Carboxylases) 'T




afFa | L3&

K (i) asfiaer € wrEife@s (Bacterial dccarboxylase)
> -(ii) FraiFF cAgrgs, (Carbonic anhydrase)
(iii) arzehi® Qarefaas (Pyravic dehydrogenase)

C 2. YusarEed S 7 @ gfF@ NF (Substrate) F FAIRNFY:
(Carboxylation) %@ & 1T 7 Al At F+Y (decarboxylation)
g

(i) weR@s (Aldolase)
- (i) ZPRAS (Transaminase)
2 (iii) =nafads (Thiaminase)
' (iv) s gagrzs (Carbonic anhydrase)

) O G—

o ]
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faerta=g

(Vitamins)

o

fererfim w1 gfvgra—

ﬁW\T%E\H (Hippocrates 460 — 370 B. C.) 7 &Jguw ag#t
¥ AIST F AgT 1 9T | TAH 4G AG A7 % AT § FERIERS
N, 38T, afte ggrd qar A F wls A% xer @ wEls @l
2 St 5 sfta, arey qar 9 % R wfEd R )

2T &a (Captain Caster) &1 i 919 Zrerey o1 Q1 SEA
I8% AT § ofgdq R PR 3g 3ar (F sew i fiw @ @ aa
fa¥ 78 sRam fear % ag meqwEr Oo ¥ fFE ogrd A =0 &
FQ 47 |

A= (Magendie-1816) 7 agal A mmEAs AT ¥ &
N (Purified focd) %1 T®y & ST a1 & @q & @ faamr
JuT 7% 2@ 5 g REge §) 7Y | 963 (65) a¥ 939 gAT (Lunin)
Ht El feed q qgsy |

@@ fors (James Lind-1757) @ 38 @amr f% a0 @ «
afeai € 908 @ @Al (Scurvy) A ¥ a=r @3dl & | T9% 999 @
¥ 9y=Eia@ Fast A4t 7 =;eA) easl faukat @ A F @ A fata
w7 Y fa@@T AR A7 (989% F#1RQ 7% A0 g & a |

@geal (Scutely-1824) 7 @dgaw &z (ricket) Am F Fre
faz d@ (Cod liver oil) fammar AT g@ An =1 A& & g2 qrar |

gTo fafwaw Aare qar eto fafwaw arse (Dr. William
Bacumont and Dr. Willium Prout-1834) z9 it dsifast 3
g gatar % Wier @raf § oF wHR w1 wEkhE gqd A sifg @
fir e wd ol % e = wfad @ v onawas dos gd &1 A
¢ (Aliment) TF@r |
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F{[':'-I?r (Lunin-1881)—% 4% A T 5 gRat A ZEE-
fr @, A, Frlgge aur e AR Y ST AT o &R
ST B, 7% g9 %1 A G AT faa@ ¥ & e 3R AR @t B
1906 §o & TFe o aifsg (F. G. Hopkins) & Q¥ qqrdf &1 AW
3TQTIF. ... FGh (accessary factor) &I | :

FaTar (Takaki-1887) 3 gz aifea fFar G A 3§ free =@
(Milled rice) it AT S 7 qul Aig, 8k g1 g9 F WA ) 97
33 ¥ JRE (Beriberi) A &F Y @ar & | 76 ¥ g9 a9 o=E
oA (Bijkmac-1897) 3 18 2ar 5 g33el 1 fies @@ faam S
sa% 30Q & sega Qo I & 9@l g1

a%o Ao grftwa (L. G. Hopkins-xgoG) 3 9g Jarn % g
% oraya® QF Tl § §F AT A g AEE F& (unknown
minimal quantitative factor) &1 ¥ AT ATIAH g &) f%ag adr
f6i & sl (tissucs) ¥ IR @ ¥ @ oeral 1 wEekala ¥
gt (Scurvy) a0 R (ricket) o1 IR D aErd | g Fya¥
qyama giftawa (Hopkios) 7 38 9 fra 5 mrERe Tedl § wREd
FIG (Accessary factor) qUAT ST R, fra® sru MEF, 9,
eplaEae qun ARG @I @R ¥ A& 3 @ & |

oo %% (Casimir Funk-191 2)—3 arEE ) HE ¥ WER

s aa (e, fed =Ed g @ &1 F A AT
(Cugative) U471 T8 TR qqrd # sa (C), @ (H),
sl (O) aut ATERSA (N) qedt 71 safafy Atk g | g5
e (basic) sEf 1 41 Loy LEW A fraif= (Vitamines)
@ T | %€ 939 T8 Y re’ A fAwa fgar /™ fray f Qi
3 seaeaiae ( Alkaloid ) 3y w7 ( Morphinc ) &t RE=ne
(Strychine) ¥ fFaaT S T DY O AT 7@ THR EHAW far-
firr (Vitanin) & T |

e a4 qEd (Osborne and Mendel-1913) q S
s o gt 1 FETE A AT S 2, @ =g qn T Y I EF
T 2 | g8 qEE e g (Vitamin A) F FTH ¥ S
(Xerophthalmia) T W ( nyctalopia ) Jit X wEE WA
A 47 | '




Q¥R [ gAY lg-w@rET

:“h\mm qar 8fd@ (McCollum and Davis-1913) & q&1
gaadid Afad 9F FEF F G99 § q@qrEr W) w7 5 X ageT
qu1 TEE (egg yolk) & war S@r 8 | 1% Q & 9 F wuia O
qrl & gEAa auT a9 ¥ A% G QA @ FRF qG gHT (oww A1
AT qeEEAd a0 Ferugaa e AT qer |

- g7 (Drummond-1920) A F@ET 7 STEEH IRE
{accessory Factor) # @i wit@ (amines) & 9 €I1d |

¥8% 97919 agd ¥ NS FRE (dietary factors) ft @« g§
Ry sglad:

fraifaa b e Qs
A 1931 K 1939
C 1933 Bi. 1948
B, 1935 Biotin 1935
B, 1936 Pantothenic acid 1938
D 1936 Inositol 1940
E 1936

qfmar—faeifre #EfE AfE € St 5 Qs (Nutritive
matter) G141 F FAAF AT 8 90 AL F G &7 ¥ F4 79
% fag D & amr § wEyas adt € |
| Frifu—fazifiea 1 9% goadiaar ¥ = 9T &) it &
- T fopa T 8
| (1) 71 gmagit@ (Fat soluble)—f=ifim A, D, E aw K
(2) 9@ gaadt@ ( Water soluble )—frzifir  B,,B,, C

AT |
{ fazifiea %1 dfga fawg (Summary of Vitamins)
””% f faeifia & d%a WHER & T19 &
0 A(Araur A,) 6T R (activated carotene)
’ ‘ B, UAHIT &1 @A (Thiamine and aneurin)
B arG UzARIfIT (Rivotlavin)
¢ Bo wiEReirfred (Pyiidoxin)




‘ff
|

i
|
e
|

D3

Filtrate tactor
K (K, 911 K.)

p

Parabenzoic acid
Choline

M g7 Folic acid
H 77 Biotin
Inositol

el | v

fraifefs sm (Nicotinic acid)

grEAIREEET (cyanocobalamin)

wEEA% a5 (Ascorbic acid)

Pedldda (Calciferol)

7-€lrERidmeda ( 7-del.ydrocholesterol )

ZeH 2EHA (a-Tocoferol)

3-af% ww@ (Pantothenic acid)

gfegzyes 1,4 ARAFEA (Substiluted 1,4.
naphthaquinone)

@iz (Citrin) .

QqI= N 7

et

SIRER |

qaifeq

EGIIGCIR

frzfm B sft@ (Vitamin B complex)—za a7 & 7gq ¥
fFafm o d ) wfA

(1) urmHT (Thiamin)

(2) tzAwfad (Riboflavin)

(3) anzfeifi@s (Pyridoxin)

(4) Fafefas zv@ (Nicotinic acid)

(5) 82 afa% =vw (Pantothenic acid)

(6) wifas =wa (Folic acid)

(7) 3T (Biotin)

(8) & Far@riT (Cvanocobalamine)

(9) dur-firY ¥:sNgF 7=a (paramino benzoic acid)
(10) zatEer@ ([nsitol)

faaifi A (Viramin A)

sRera (History)—agqua sheard (Osborne) @ TRd
{Mendl) F 191271913 o # 7€ Far4l % 97 2t A gET R =




vy [ FaEafq sfia-w@Ee

(Lard) a1 S @1 ¥ (Olive Oil) wrzfe % 9 fawmar srar & &
% =@l § g% afqa@ ( Xerophthalmia ) Q1 Sww & ar &
qg Agr-a1 F12 agdt 71 3@ (Cod liver oil) famm ¥ 2@ AR
Qemar 8 | @ gy & AFm@a (McCollum) J ag wraw
fwamT @8 (Butter fat), #1 wgal 1 3@ a1 7€ @id (egg yolk)
famd Y gl § 3% &9 audt 8 | g8 59 F A g A9ET g
(Butter fat)® @gFQ Fh 910 Faaqa a1 @1gq F 814 a7 #1 39
ForeTT AT $4€ G A foar A ag 2 B T #7 qa G g H
sfe < @ar & | 59 90 ¥ 38 e faar B A% Qe wrd e
@ 2 < 5 e Sz ¥ S T 3@ & =y A @ ww T F 39 H
it of A qEAT A/ A R g W geFEF (Growth factor)
TFET 47 | 98 FCH 997 9g1di ¥ gaddid Sare | 3e% Fgani &
qya@ €@aarF (Steen Bock) 3 uFfas agrdi & a@r gaada (Fat
Soluble) dter A& (8-Carotenc) #t IufRufy et &t & farfwT A
7 & wifd g A 3§ 19 T B 1 qx (Moore) ¥ 1929 §o ¥ 7|
garal 5 o3 et A (Fa¥ fafg A R w0 R) der ST fara
qrar & Q1 SAH Fag g A8 e s gsfu #@ ndw Gefew A
Tata & et 2 | Bt A w1 98 gu e (o), d@ter (8) qur
Al (v) 30T F gkis HAdta (Cryptoxanthin) & arg
S & | @1 1937 ¥ @dnaw eewa  (Holmes) & wge % 3 ¥ g
it A arg fFar ar |
fazfaa A 1 #RE) (Cheniistry of Vitamin A)—(1) 38
U CFRIEd & & % a9l Wl ¥ dn a3 $8eX aqrar & | faerf
A a7 AfeFT w1 @ANRE (mammals) Jar agfadt F agl §
§F2< ¥ &7 3 vgar & | Nt # frerfer A a1 g RAfeame (Caroten
noid) g1d % @Ry g |
(2) B=ifdd A 1 93 =esa (Oxidise) AT sitar @ &
GRS 77 (biological value) sz &) «ifar & | z@ faifya f
F #TFE AFEEQ ¥ 9 =wEdERE (anti oxidant ) % wAN
g UF §7 GFar 8 WW—ardga T ( Hydroquinone ) @41
e E
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gy i e

DN

Re freifiea | vs

(3) ag &AwA s@qze (SbCl,) ¥ @ &% ws @ J1 47
#1 4 3mia1 8 frawn =wiywaa Yeg 620 mp AT, 9wg e
AT 71 wFaw Gy 590 mp QAT & | g9 fiFaT A EgTEaT ¥
T Q747 7 qar @a & |

(4) ¥VAT § Faifr A &1 qu adl a1 S@r, 996G 9 38R
sl frvany 21 & & % 7y (T A T agAt d Eamard |
i 3NN 3 1A% wy ¥ gar Frwe ¥ REiT A WD 7g
g Twew, AT AT qur DT & walg fazasy ¥ FeifiE
A F1CHTH AY D T1@ ar & FiF A Q) q@at (rings) § @&
A frifm A $aa7 ¥ draw § eaF aw gau @ g | =nylis 7g-
dar1 (Rescarche:) ¥ ag wied g7 & 6 9171 37T  9atd fagemy
T it A & N @ =g @1 &3 € A% § oF aiet (active) @

. gau fawr (Inactive) @t @ |

R

(5) Az A us wd-dleradfama  (Semi-p-Carotenol)
2 & fr @ dier wAAT g@g (B-ionone ring) qur WY ffudiza
Nefis sjmar (Meihylated Polyene chain) ¥ fi@ &€ o318 frad
a1C fg@w (double bonds ) @i¥ @ & | fRif A w1 w3
G, H,, OH 2l

CH, CH, CH, CHy
(] .
_CH=CH-C=CH-CHsCH-C=CH-CH,0H
I,
Vitamin A

a (C’OHZ’ OH)
(Semi--Carotenol)

&7 71 @ C,, H,, &, 38 @ 1T 3@a (lonone rings)
q47 OF wagR (afusiza Neida »@ar (unsaturated methylated
Polyene chain ) ¥ fa@ 98 sar & | <@ @@l § N Raq ad
a1




9% | gaafd SiF-EEd

H,C_ CH . HC. CH, %
'\/JHHCH,HHHCH,HHHHCH,HHHGH,HH’\,O-’"
DN N SN W 11 [ AR BV 2N
H,¢' C—C=C—CumeC—C=C— —c—c=c—c=c—c=c—c=c——c-c—<i eH,
H,C\c C—CH, H,c—c\t/w,
H, f-Caretene H, i
i
H,C_ CH, H.C
SN ‘HHCH"HHHCHsHHHHCH,HHHGH‘HH‘\/W‘
A S A S U W W SR AN

s/ y L

N\
H,G C-C=C_C"‘"’c"c=C—C”‘C—C=C-—C=C——C=C—-C=C——C=C—-GH oH,

H.C. C—CH . H,C—C .
: \c/ 3 3 N /@Hg

Io

Hs «-Carotens .

CH H,C. OH
‘H‘c\c’ 34 H CH, H H K CHyH H H H CH.H H H CHH H® e *
/\|llllllillll'llllll\
H,c‘: (lz-c;-c-c==c—c=c—c—c—c-:c—c=c——c=c-—c=c—c=c—cH TH
HiC_ C—CH, HC—C_ Sy |
Hz ~-Caroters Hg i
CHa Cils CI'{:}\ /CHG
N\
T %
i
CH: CHg . ""‘?’,:Y
vnne T -1070 7 <
p.]om,,.e l’/ﬂg ("“‘:?/dllzf/n‘é?ﬂeygﬂgyf Wr
!
AW g4 (Ionone rings)— . - |
' - CHs CHs
i 1]
cH=gH-C-CHi AN j
~ : R—C CH: ,
CH, i ‘ |
s-Toxwe> RC—C CHa ;
N/ !
C
I )
H
|
i
i
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Rratfasa | 206
mi- CH,
i y C<3 }:H3
. .\
R H,
%‘7 . n_c/ \cn.
xg-—C_ CH, i
N\ ne-¢ M,
¢
Ha ¢
H, -

(v—Ionone) (8—Tonone contiaining OH Group)
qlREe >y (Polyene chain)—

C!'l 3 C’i—l3 C{-{ 3 C{A’ 3
-C=C-C=C-C=C-C=C-C=C-C=C-C=C-C=C-C=€ -
Ly rr  r LT
HH HHH HHHH HHB  H

fazifid A 3 @4 (Function of Vitamin A)—(1) frerfim
A PR % @E G900 @ OF Fnie s & (i Qeife (Rhodop-
sin) #gd & | %% fmde gwrw s+ (light energy) #1 dfm snam
(Nerve impulse) # aga1 &l R | wiass ¥ 9€ = 99 g &
7 a8 K@@l WA R WAl ¥ sww QT war § | o QnkeT T
srgETT # G oed d O il A ufesaregs (Retenene) &
gz @ @ | XRAT Hqq arER R dwilen § oftafia &) O @
fe® T AP I athed ¥ eamar ol agg A ar s = @ |

(\’Ii‘s}:xi;’;ﬁrhr&c)

b .

XD .
*
\

Yitamin A+4Protein ~—————— Retinene--Protein

(2) 38% wreq T 9fx SIfa =0 &1 9 71 W b
(3) Fzife A & svFan Sfa (epithelial tissues) % Frararea
qRada &% 91 € |




Q¢ | gaeafa sig-w@re

(4) 5o g A T Qn des @ T R 1 v -

{ge1firer A @1 gTra=raa (Metabolism of Vitamin A)—
209 71 Qe A Tia F FEET (mucosa) ¥ dar @ &l ¥ Sadl
crer g Freifed A gz Fiar &, oy 98 FgR (fiver) ¥ AT
far @ 1 i A w1 S04 & arada ) T SR (mucosa) & |
Qa1 & St A (cotn < § wg 77 Qeifed &1 FET @l

fazifgs A @ HaY B AQW (Symptoms of Vitamin A defi-
ciency)—qdT A faf@ A § #F TR D TRY KA A g,
q fw E—
(1) agyt F1 T Q& s & EERRIERY (nYCtalopia),‘Q.:.:/
F&d € |

(2) wars &7 (harsh) @ A @ 11 :

(3) =4 g (T.arglind 91 T &6 A B FRY @D
q@ o & @ 3ai 4T A4 A )

(4) A3-MA% (cye-bali=cornca) % I fer (ulcer) &
qmar & | |

(5) afx 5% 9 8 |

(5) =id a7 S €

(7) Frzifier A @ sdt T FRY = oded (Stone=renal
calcul’) 77 smar 2 | -

(3) Ta% a1 F REQY WAIT (reiniratioa) HA * SR F
g wC A3 £, Frak wreg 477 = S 2 | |

(9) 7@% T F FW 9977 (reproduction) fufug €A
A & 1

(10) 3twar (Boithelial) ¥ Riwrat ¥ Jufzarragy (Kena-
tinisation) &7 ATA R 1 .

(c0) @y At % a1 6% @i § qur a1 =T (glands
atgophy) @1 Qu & war &1

(12) mfad st (ok deton) A 3fg A &% S 21 |

fazifm A #1 wfgFar % @9U (Oy.ptons of excess
Vitanin A)—qI60 § 46 frzad A @ 9 e afa =
ot &— |

E

>

-,
T

t
!
s
i
|
|

oy




frztiea | 1ve -

(1) efgat faa & o §, fve% IRY a7 9] enArd
mity 3 (Fracture) & st 8 |

(2) & & F19) 72 DF @I & GUT AP J GF WA, A A @A
(amotexia) 3 7 91 91371 (nausea,, FAAR T IFF) 4 GIT AAT
(Dermatitis) =& &1 Qa1 @ |

qifd (Sources)—gy, 3@, TTer, a3 (liver) Jar #eq %
aqt % frifew A =fys arar war 2, @@ glR« 3g aie, s, w
S, A, TAET 9T A7 FArat & Y qrar Sdr € el @ oA
#Q2T % &9 § qra7 Srar 2 |
qgeT 1 FA1aEAr (Animal requirement)—

dig ar@ (Beet Cattle)—25-55 m g, gfikT

AW - (Swine) 2 to 40 m gm. AT

faeifa D (Vitanin D) \/;‘T”TX?" |

zREra (History)— s, 1918 & Rmaarg (Mellanby) 7 fiesl
i mam @ RFz (ricket) Am sera a1 @ ag @A (5 #17 A5:-
AT @ WA A% fFar a1 wwA1 2 | 6F TF A T WA
fagt@a (MacCollun ) ¥ 7g 2mr f5 %13 ag=1 * a9 Z91 74 23g-
99 fama  FIY 99 gL RFZ T 41 A6 1441 81 0241 § | &538-
frremi ( Hudscluusky ) 3 &3 1919 § g 1141 15 @1 344
(Ultra Violet) faxi grr fidz Qa @1 gt isar s &7a1d | g4
(Hess) gar &7 @17 (Stecibodk) 7 38 qo1r {4 Q1 4047 -t
g H @8 o ai@ (Fa Afas & 2 A9 (oo recbitc; 3T
Sqa 8 ST & | RBrer8 ( Windaus ) A gd agid 41 5—3 gIEg
Aued@ ( 7—dchydro cholestetol ) FAmar | g41 q€1 H Fie
(yeast ) ¥ siftug =i 9 1 AaA1 [Faqt F 937 8 {Fe O
(anti rachitic) g ar w141 | LEF 19 [F2AT D, 391 72l QL)

- FRERT A G D, @@ a1 |

fierfiw D &Y 3fE) (Chemistry of Vitamin D)—ml
a% g8 ¥ miuw 0¥ wrks ot 91 @9 79 8, fFad faka D
%) wifs Rde O QFA a1 A5 T 7 IY TV IR | TG I




e e e e oAy

2o | TR FE-CEE

Ima Q. 4 ANmors efeAg € A € qut SIeiG v 9 Sy
¥ | #gReEl & aza (liver) % 39 § Reifm D, arar swar, Bl 7—&
OISR & qu A (ultra violet) el &R g#Ifa w4 o
X8 ] & a%ar @ | §aw Aiffis feifaa D, wxamn 8, 38 wwifeq
% qr aadt By ¥ BRadla (icradiation) TRT wra fFT 97 @%T @
 wifedq wF grafy @Aq ( Sterol ) St fe e qur T
(Fungi) & qEarsrar 2 | 38 AEeq & @78 R A 9@ 7@ qar
ST | AT Wl oE @ & Y 6 oyt ¥ o Srar @ 4 ¥ gt
PRFEATRIN TFeAl R &z &0 (cyclo pentano perhydro
phenanthrenc) ¥ g 7 & | 5937 AREA T =7 S (Rt A
TR % 1y §0 ¥ o9fa Far srar & @ % oF g 108 @ma
SN F AT B 99 I @IQT 8, (9% GoeEeT B—Iay gw Swre
fie® w19 37 AMF F G TN 70 20 J@re AR T T W
et D, aur D, gaa € 1
fafma D % 2y § 6T @y 7 awr 8 F aw uas fGae
(doubic bond) w&ar & | 38 &4 Holea § ) Iufad @ar & &g
YAEIR § 3§ EAA 9T T & 779 WAl 8, 8T 3Ed e D e
% o zawr MeEiwawa (dehydrogenation) AT fEard 8 |
(1) =mieda (CeH,OH)—7zg faziiaa Do &1 g\f;mq‘\ qgrd
(Precursor ) & st fadiat & ff¥sT (inactive ) mgem Fware |
8% A, B, C, aur D a@7 (ring) arzaal §7eAY qT &gy feaadta
=faaa 8 |

21 21
CH, CHgy

— - - —CH
GG G

CH.
ar °

(Inactive Vitamin)




fraifama / 248

| Ulcraviolet rays
: ot
? ' } Electrons with medium velocity
E{ ” 12 5w
CH, ?H3 CH, ?Hz
_ P 1)
| ; cp-i=cp- - gy
CH,
’, o
‘ Calciferol (Vitamin D,)
(Active Vitamin D)
(2) Sraeda (Co,H,;OH)—d AfE & TT=T Pl
3 fredaed) 8, Gws Tedw # 7 am 83 T gt &
a+% (779 (double bond) Tt FEEsQd ¥ 79 AW 89 FrET TATUE!
3w €5 @ 9 ad ¢ | T ﬁaﬁ?Dsmmﬁ%ﬁt
a5 UK OH SR TT (dehydrogenation) AT T ERCi
Al @ SaRE w@ 1 ae @dw agE 9 Sad & AN O
R *?-'; SiciEq
20 T 4
éH—é:l,—é:“'zT?Hi"clH—vc.H’
: (‘:H; P ' CHi
‘ u
! (Cholesterol)
»? (Inactive Vitamin D)




MR [ gTE{d SF-W@Ea=

CI:H_ CHa—CH2—CHy;—CH—CHg
CH, CH,

7—dekydro cholestrol

(Inactive vitamin D)
J Ultraviolet rays

CH CHy

kl

]

i
CH=CHy~CHy=CHy- e H,

Vitamin D,
(Active) _
frztfa D 3 &/@ (Funcidon of Vitamin D)—za fraifiw
Fod % Ak JdRkwar 1 zg @t wAznie M5 fAmma D &
FIQ #Aldl § A/waq F Qg A aF @ w8, aur zg At w
F&AT & ( fa7 enal ov gfgdll @1 faafg dar & 3ai ) 54% FRY
SedlF (Calcification) 89 @war & a1 a8 Feilwy A afq &
ardt & | St D ag ed awmiy wem R 5 fama D 3 Wke
(rachitic) TnT g & wrar & |
it D wfas @M ¥ frrsa (Toxic) &) wirar 8, fred a1
AT &8l A Sfdl § A-Beelay (decalcificaiion ) 3 @mar &
AT AR Aafi &1 ¥ fAaa aiad ( fleshy ) Sl § qwfa

& @ar € | @it wawid g ferfew D, aw D, A1 &) aapT &%
Y ST 741 & |
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*( ey e

t)

Frifre ) 1z

ﬁ?]’ﬁi?{ D % $4I &% QU ( Symptoms of Vitanmiin D+ |
deficiency )—

(1) ofx &% Tl R |

(2) affrs 9grdi %1 @St (excretion) #f4S €7 @ar € |

(3) &t & afrs qardi A a7 &1 and € )

(4) 8¢ 5% 19 € qur g1 g7 Sar g |

(5) gia@ua @ & 237 qua €1

(6) & ¥ qdlaT WA T 8 |

(7) vafadi § 13 frea =@ €, aur ¢F O g7 aad € |

(8) Wi fade qur faw & <ar & |

(9) &8 7477 areht AfrwE (Osteoblast) & a7 |

(10) a9 fazfF & SR € |

faetfa D & wrfawar & @ww ( Symptoms of excess-
Vitamin D )—

(1) gsfzdi @1 @ @fisiw (demineralization) Ziwa g4
quar 8, (5% #1y aga ¥ @l § @ da (Fracture) @ smarg |

(2) €T (Serum) i Ffeqaq qur FEHREG F AW 77 6 8
@l % 7w 33 (Kidney) & d9a #eg@rg (cenal calcuii) #7 smar
g MY @7 (Store) #&F € | 93 g @ TuF 9 S@AT & al dAa
27778 (Renal tubules) & Uedt A 77 7= Jar & fa% F1% aeg)-
AgAfwE” (Hydrencphrosis ) 1 &1 siar & 1 @ An 3 g3 7%
STt & |

qifa (Occurrence) Agfadi F aga #1 3@, agfadl @134, 7wel,.
aEEd, g, Falifle #nfedla, 7 @ aggmmeda 99 qur |4 |

HEFWEFAT (Requirement)—

M 9g F T 300 4. TR 1T AT F 9iE 9€ 9RRT |

fgeifga E (Vitamin E)

zfagra ( History )—a 15‘19-1923 # T ( Sure ), TN
(Evans) qut figg (Bishop) ¥ ag #arat % 913 &g B 4%
e gl A Reerar ot 8, @) SA% g9 (reproduction) 7 @
aidt 2 Rl mERe aer @t A faer s o s 4




R4y [ TTAN SE-EET

Afe (Mattill) qur wiwf@T (Conklin) 7 1920 §o 3 78 ada/@r &
et @ A ufe g9 faw ¥ FA A7 qudl § 1 1EF WRE o
(Evans) dur 3% arfdi 4 98 b fon & 097w & f R ogrd
R ATl A @ SY g Gat ¥ uFtE frar ar ewar 8 1 g A9T-
R @ ol 7AW Gaf| ¢ e ot o (Sure) F gawr
am frafie “BY war | z5r7 ( Evans ), a1 ga@a  (Emerson)
| 3 aq 1936 % Rafim B A AE ¥ A F¥@ ¥ ma Gar =k
"' TgF A/ ARHAA (Tocopherol) TF@T |
o frztfua E 1 3l ( Chemistry of Vitamin E )—fFzr-
: 7 “EY g AT AR § qe a8 Qar aur gizgisaay ( Hydro-
"\ genation) F 8% SO qAIF A Al | 48 A4 BFAEA A AN
S & @rew g€ ) a2 8 Siar | ANFAT 7 IFR F AF HR A E
 EmRwmE—
(1) ZEH Sa%aa (u--Tocopherol)

. e e p———
S

(2) ;nar b} (B__ 3 )
a7 (¥ ? )
(4) é-m » (3 bh) )
(5) 3= Ty, Y )

(6) aa 23 (L‘ » )
| TH 3T AGH AFHAA (a—Tocopherol) & g F =iz
| S Rl s Agard € w6 ted @ferar die Q9T ¥

Z aar AT A% § 9R g A ] | @l e sl
F1%@ (anti oxidant) &3 & |

CHy  CH, CH, CH;, CH,

N o 1
HyC~(7? l,c (CHp— CH(CH,),-CH(CH )Q—CH CHy
: <11 HO-Es & 3CH,
s 1 -
CH, H"
\ ' a-Tocophero]

ﬁ'c’rﬁﬁ E % %1d (Function of Vitamin L)— :
(1) 78 Qi@ #eg rzifaa 5 sedw § sedw 29 ?, 967 ¥7
e A <) svdifiar go seRafy § 7 sidt @




| /\/\1 T
f HE C—Cua:s é /;{\CH;
B'JO—C /(u}'\ /CHg CHS_(I',' ﬁ C—Cusg-ao :
Cf CH. HO-—C\ /c'\ y, Hy
CH, \CH CHs
g-Tocepheral rTocecherol

[U—

(2) it E wie % mmfaFra (degencration) &1 4 & )
(3) a8 oA & AT (Sterility) F Az @ |
(4) SfEt & Fama B % s giadeT a1 s sfaa wm

Faae |
frarf E &t #0 F @=w ( Symptoms of Vitamin §
deficiency)—

(1) € aur 0 AT TEAFA A A 8 | 169 w0 B w
it & i (fetus) 7T QA % qur 44 & 4 i A (germ cel)
e @ Wil €

o (2) afx za fazifaq @ a;:ﬂ 7dl ag § =fes & QY S8 0y @w
Rl ( Sa g3 a1 71 @ear (Paralysis) 7T 3ar 2

(3) frzifa E &) #0 & g 33330 ¥ o o fead € an
QN 7T [FAd & STH 9 g5 A 79 & 9T ¥ SeE A 8 )

(4) wreq ana giat (Incisors) # (9T (Pigmentation)
r &Y qrar au ar’ﬁi' feqt ( Lipid depots ) # 3 < & fiwz o
2 Amar {1
‘ (5) aEi # St 9w qudt §

(6) Baifm B 9 w4t F sy Ffm A % w0 es”t S g
S £ @ & |

(7) T % T Fiawd (blood capillaries) 752 17 @3 €,
quj wikaws 4 aAdl H FRIE SF F Fy aRaw N Fddaar 99

2 ®

W T




e g e rray

|
o
I
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]
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g / aTeIfy diF-rEa

(8) faa ag # Brafyw E A a8t dl 8, 38% SfF § Arritaw
2] TN o141 AAF T § Afas &ar g | ‘

st ‘Occurrerce)—zighia 1§ & &Fa, e qAgR NN, d6,
qfa, a414 Siadl, A a9T 4137419 F 9@ § QA1 S | |

faaifad K (Vitanin K)

gfaera (Histouy)—a 1929 # ¥f+ 30 3 &F quw 3@ fe-
f &1 wie 91 2\ 38 3arar (b w19 9@t M aff@e  ( syathetic )
NaF @Al Kial § ol 397 &M &l (Hemorrhagic) g1 S@a &
161 & | g0 2 W1 § A4 w2 Widl & (6% F1XQ W@ 987 @ar § st FH
QU & A1g SAA &°F alaT § | TuF 9 48 @l AT % qg W gH
& aga 1 297 a1 TEHEH ¥ 9NEI F @ F @@ 89 1§
g AN f@#13 3 A% & snar & | 84 1934 ¥ 29 (Dam) 3 a1 §
gaagia 86 #17% (Facior) #1 9ar @Al & f% &7 % &g (Coag-
ulitcr ) 7 fag ways & | 811935 § 29 7 48 fug a1 Rar &
sfas &7 M (antihemorthagic) &”& QUIRAT (prothrombin)
% fAaig # ¢F azgaqq w17 F7@ & | DO € QEdAsE (Zymo-
ge: ) & St % Ay AT % 993 F 9T wATs @ ) 89,1939 ¥ 2/,
& (Kar of a1 39% @ifelt 3 g4 B 91 dxar 3ard | aeses
gru oA v fraifes =1 mw Rarfer K, qar agat 3 92 (fishmeal)
g1 a1 (a1 A K, wwar 3 )

faarfas K oA %fma’\‘f (Chemiistry of Vitamin K)—f=y-
ﬁ’{:f K, au K, o & 3‘?'&15’{3\1?1' ( raphthoquirone ) & ega=
(cerivanve, B 1 faaifag K, #1 waafis 9@ 2. foagd —3. Grz-
fe@-1, 4. A¥IPET (2 nethyl 3. phytyl-1, 4—naphtho-
quineng, a4l K, #1 W@EMF qW-2,3. 5@ 1, 4—3941-
AT (2, 3—d.tutiicsy.—1, 4—naphthoquinore) 2 |

H L
/c\ / ‘\
He” ¢ _CH; CH, CH; CH, CH;

! I | 3
Hé /g\ /&—CH;-—CH =C—{(CH:);—C H—-(CH:)3~éH—-(CHz)3*~CH~CH;

. Vitamin Kx
(2-Methyl-3-phytyl-1,4-naphthoquinens)




fazifiea | 1w

|

!

i " HC c C—CH; CH, CH,
{ _

1

H(jJ /8\ &—CH:—[CH=A—CH,—CHr—].CH=é—CH|

Vitamin K.
(2-Methyl-3-difarnesyl-1,4-naphthoquinone)

'ﬁ’ 2. frarz@—r1, 4. AT N oS dfase (synthetic)
i N 2, gan aberar giEhs Fafr Ko ar K, ¥ 3f1s ad )
| TER F 98 AfF ATfENT ( Menadione ) % am ¥ fizdt 8 | fay-

fr K 39 i @y (Bile salt) # & sifafd § Afia &l @ 1 g
o § wgewlE aur 39 @il ¥ geada @ | fafa K sed
dter &1 7 3 qur T K, 4f < # @R e arg 1 ag ﬁzr
BT e ¥ e A QYT & 0w AR AT IR F U A (omdme)

Al Srar & 1

By vitamin K

_ Prothrombin

|
! &4
| <—Activated by C..

Thrgrnbin

]
Fibrinogen ' —Fibsin
r Plasminogen——Plasmin— |

Split Products




g | FaRf ST

Jatfral 1 98 =A% @ s = @ Wik (Thrombin
& QU QT 8, 48 OF @ 9ifAs waigw (Plasma Proteinase
enzyme) & St & MATEFAT (Prothrombin) ¥ gmaar & 4 =l
K o gr4al ¥ gz gra Muife wi@ Qar ) s wm w
T ¥ OB SR § g w1 2 ﬁ&mfmfimuma |

fraifaw K & &4 (Functions of Vitamin K).

() TR & = F= QF 9 GT G F GG 95 94T @

() frifi K daifsa & faaia 9 gfq o<t €
fetfm K &1 &@ % 9@ (Symptoms of deficiency of
Vitamin K).
' (2) TOT T 97 A% %Ha w2 wrar & (9e% FRY @ @A Wl
%eﬁqgtv—natﬁ'ﬂﬁarél

(R) T # MaiaT § &M F F@ F@T® (Subcutancous)
gur Fiavadt (mtcr muscu.ar) % &4 &g (Hemorrhages)
Q@@ |

qift (Occurence)—g@ aufl, 91a A0), HEHEH, ¥, #TT,
g, Aid, TATE, QAT 1 dq, A%<, AgH aar AT (mena-
dione).

fazifaq B, (Thiaminc)

gfagra (History)—sga freifim @) adgaa §¥7 (Jansen)
aar fFgr@ (Windaus) 3 3@ % &9 3§ u@ (531 41, 9@ 6%
7 €38 qga A9 (Eijiman), figd (Grijas) aur 9%
(Funk) 3 fear ZiIT ag garr 5 ga5) s@ % Ry 3034 (benbeti)
QI IeI90 g1 Srar & aur aidar (Lerve) & @87 =1 9 e N %
frafm B, faa ¥ @edramar @ 1 50 g0 % 9ny 18 gRiEId
(antincuritic) Gzifi W 523 € | AT § 97 QYA (ancurin) &
i ¥ ft gafaa & | Rdlg fBreagg § 370530 o sam & Qo & i
#1 AUs & 70 91 (eF FRg FE q@ ad aud @) 871936 ¥
fafeaa (R. R. Williams) qut 37% @ifi|l 3 fgeitaq B, ) §3=ar
(Structure) I1@ it At |




"3 // \"f*\“‘;

@jﬂ}‘ﬁw ezt | s
s fagifira B, &t &fsf) (Chemistry of Vitamin B,)—3&
TF LA A6 & qed  aRazdla aw (Pyrimydinc ring)
gy s a@a (Thiczole rivg) a1 amig | ¥ Al Ta4 (ring)
qer faarzalld (— CHe —) & @i g% <@ &, awr a9 o
oF gey a1 AT cEed g9 war @ | ek B, oWl aW
CeaRE § WA gaadia 8, 19 selg genga (aqueous alechol)
¥ wqzs aEeEaae ( chloride hydro chloride ) 31 AT
zrgwmEe  ( Bromide hydsobromide ) % w9 # wHA
(crystaliize) far siT @ar & | 98 @19 & gR7 a1 ¥ SIRafa ¥ AW
S rar 2 aur fA A Ana @u Qi Q o g BE e W
e il § geadla Fafe ¥ w@a fen a1 eFar @ ) | By
&reR @iafes ws@ (Phosphotungstic acid) ¥ zrafia [y em &
2 | gaH1 TETY w ) IIRAR § T qur gR A Sikafy § A
£Xar 8 1 5 5¥ FEdiET T wnar & aY ap@e e (Thiochrome
Pigment) m1d &1ar & |

&

——— e e o e < e e+

1]

/(;H\ +
ﬁx' & eC CH, o “3—""’4(:"'(:“3
HyC—CY, & ;&-w,vum HCY_ 4 _C—CH,CH,0i
hicmica chlorida bydrcehlicride

freifa B, & @™ (Funciions of Vitamin B,)—ag wdT
:f*‘; ¥ arsfia qizdsEse (Thiamine Pyrophosphate) % wq # war

& 11 914 wfta (Thianine) g w9 7 faqmn snar @ @ ag a¥aw
- TRESRE § . A A (AT P) Y dam 5 aasdia agd-

GIehe 7101 @ A fis argeias s (Pyruvic acid) % Faita @@
[ (decarboxylat.o. ) a4r #ilfiae #/@ (carboxylation) sfafsavat
A ARG WA @ | AF ArElT qROGRGE OF  E-TRNEH
(Co-cizyme) &1 &I &1 @ gafag ¥ aganiwas (Cocarbo-
xylase) Fga € fa% w1 srfasaa (Carboxylase) ww=rgw alFa
gl ¢ | g4 R 9 wgaRefd $ Ry Wil awr st § ok
‘ 7@ wzwae \Pyruvate) & &1 F eFba @ sar § (99% w1y 87
L T AFT W 9w @ | AR el A 9g S T &waT e 5 gk &
[ ST % e 72 FaifaT aga & FEas ] | o

Y T e T S T o Y B e v




%o [ FAEA Sfta-w@TET

i

faifiw B, % 51 % @9 (Symptoms of deficiency of N
Vitamin B,).
() ogEt 1 y@ @ and, G gARREAr ((Anorcexia )
wd € ,
(R) HrgT-ar QAR T & WET AT AR FAT THE FAN
& 9T g |
(3) g adt =t KA g (Insomnia) F&d € |
(¥) g3 1 9377 g A & | !
(4) afa Sedt-9et 9@ @l § | ;
(5) AgAr =1 fraar %, @9 Q) srar @ €Y eARan (Anesthe L
sia) ¥&® Eaqur nas Wl AT @ ¥9 G W Al (Adema) v
Fd 8 | : ,
(o) TAT & WL T & e & |
(¢) eafi Tfts a1 HR@T HY A @A € |
(&) 837 T A a5 FAT R |
(20) 3030 Au 597 & Sar @ |
(R) 9gF A YW =aE =W ar 8 18 IEREEn (Div-
resia) #3d € |
q1fg (Occurrence)—5iEE, AT, g9 #1 #4149, (Pork), =i,
" g, g9, 419, 974, q&1, T aqr A ;A aqEE | -
sa@Ear (Requirement)—=@ &/ a8 % T 3 =i 5,497
o9 fadlarg @Al oy ug A qgrd 91 g3 fammr =ife® qur
quE A 1°4 (ol ¥ 402 g, amdT so 9z ¥ 250 dis TR
FAR RN AR | gmat F33 ai@ agH@ ( Ruminent ) & fag
uigAly faaAr #ad adi 8, WiE 9% Y@ ¥ g feifm an
Rt (Bacteria) g4 a7 & |

fgerfaq B, (Riboflavin)

sfagra ( History )—s¥ f=ifm G a1 P—P (Pellagna
Preventive) ot w33 § SN fFaW ¥ e a2 @ ST § Qwm A H
gaadlg & | e Fafq & efnuw &1 1879 T gy § FEEA
(Lactochrone) & &9 & qa far w1 1 ) i ¢ mrzlds d@ < A (
' ' |

E

Vs

P

|
{
|
|

)“r
'

AN

T TR




2 ﬁmfﬁ-a/ 134

af&ia (Fluorescent) ﬁnuz& | &1 2233 § AN F F9 ‘Kuhn)
3 7g Farar 5 39 71 38 fiodz o2 en aE{ % finifz ¥ wramafis &
F ﬁttrmm% | ¥ aft iz o @i Flvia) B ae eend &
Tear & fqa% U aiEle qU A Srv 1 @ fiadz #1 oaw wa:
A AT (Lacro flavin), A1 §90.d “Ovflvi: ) aur P8 «@Ba
(Hepato flavin) 987 1 7 (Kuhn) a 1z fag fem ﬁ; 39, FTE adl
3-'!3['3 ¥ g @ sanT (Flavin) @ 9310 % Tfas g | aﬁ.ﬂ F qI-
i (Warburg) 3 §62 3 ¢ Sfe@ wad@1 18 (Kl vo yrotein) 98
a1 fRawr A1 far vsgw (eilow enzymc @4r |

frzifia B, &) 33 ( Chemisury of Vieis B, S—sdt-
SRR QT aur (53qt F U 52 &) 9047 8 | 32 AsAF T QT ezl
1 Sufeaa ¥ 9z swrar & ) g4 Al %1 3 2g OF A GarasT
(Iso alloxazine) 9% 3 FA1 8 f9a% @rq ¢s gy Ribose) B“@’f.t{
) simqT (chain) I @A § 1 38 Tw 7 o A B ARF R N .5
TN FNTH M Ad g o 37 9k Aoorescens) Jar @ W
ZEEIT QU WA FAzRa (reduce) & Fra1 8 |

CHq(CHOH)BCiizOH

’ A
\S 10/

Riboflavin
(6, 7, dimethyl — 9 — D — ribitylisoalloxazinc)

freth B, 3% (Function of Vitamin B, — faif B,
g atad) FEEEIFY S (A7 agg § 919W@F 8 | 9% Lgd § QIR
%[ WEEF WA R | 99 3% TR wa (H:PO,) aur fe i
THR F N Y §9m ward A dar vsnew (gollow enzymd)
aqar @ < 5 PAfga= F frda wrdTg g g3wg skt
TART a1 &, We y7aa fmar § wm dar 8 |

ﬁf’lh‘v‘f B, % &1 & @9 Synproms of defivc ency of'
vitamin Bg)—

- (1) % w5 st &




’.Q?'f/ FHR ST

" (2) R A FeTmy (dermatitis) b @ RIG % !

(3) ‘islmﬁla'ﬁﬂﬁ SUGE A

(4) @1 F AwRG T2 QX QA § |

NO) gfr’mrmzr%?aﬁéamwmﬁ%ﬁwamz‘ﬁél

(6) gwefrait A exar w1 QY el R | ’

(7) 51 1 =g % ganw #@ Rang 7 2ar (Moon blindncs).

(8) Tt ¥ 577 1 9FHA F a1 ¥7&T Forr SR &R i € |

- (9) ATt F Wis PR ¥ 27 @a & (Cheilosis).

(10) zq:mmqa (ELythLOCytcs) § Uz oF & anat

3, TR i A A8 20 mg afd 100 ml IF § qET SETE |

qifd (Occurrence) —4isz, 7%k, 34, AT, A5, gﬁ, &,
5’@2, 1395017 19, wgT, §A F Awig (pork).
HEAAFAT (Requlrcmult)—

AT ?}“ﬁm '8 mg afifEa -
 fazifam B, (Pyndoxme)

gfagra (His ory)—-g8 faifa &1 wifywse a1 1934 § &4,
& 14 1wt (P Gyorgy) 7 BT B wal | 1938 & aiw
M ANEU A 3T F &1 & aia Fhar | A § ag w6 & arn
Sidr g—

(1) wigfzmda (Pyndoxmc), (2) mEgRemamA (Pyridox-
amine), (3) WEETE (pyridoxal) | g4 feifua %1 qdf afy @1
Q4 #10h (.Ld\.,flllhlc antdermatitis factor) a1 Al GHERARAT
'?T(ﬁ \[\u[l Au:ocjoma f&ctor} A Fgd €| i B F AR
mr @al <, F52, a3t qgr 7= ag# F wlas &t R | '

" BrZnas B, @ &gl (Chemistry 6f Vitamin Bg)—ag ©7
I—fHaiga-3 —ara';mﬂ—zx, s —eTEEIRZ G-z AERET (2—
mctuyi—-—g——hydruxy 4,5—dlhydroxy—mcthylpyrldmc) qifis
R S % <1 @7, War qur S@diar & 198 160°C q¢ figa war &
qur qrl, GeFlgd 9 AT (acefonc) § gawia 8 | Rafa B,
9% x 7w (HCl) ¥ @i 0% ow ahg, dad, dar 3 mﬁ
AT & Sl % 207°C 9% el & qaT T8 AR 9% A2 3 & Qo € L




vy &35

S

ag w1 Fraifialt A iy T, 97 AR (mild oxidation) -
@ Ay 0T e wfes g7 B Gl R, 963 WA e F -
F1%& (oxidiZing agent) 9t StRaf & fert adl @ e%dl am 97 "’Fﬁ

(ultra vxolcr) fFt g A ﬁ SIGIES Col
; cHm, S ool
HO—7 N—ca,08 - HPfK'F‘éngoﬁé
1 HC—\ - s Y
i . N .

D " gad Pl (Phenolic) guarm snar § @ wRmdiage
(LcCly) & ara mda-ama < ar 1 3 qrgf@sda ((pyridoxine) ©
F1 QAT @iz (permanganate) ¥ FR-9R FFAET FQ €, D ag
efeagfes wzfarsana (aldehydic pyridoxal) # aRafia & ST |

v faerfas B, % 14— (Function of Vitamin B)+—3% &%l
7% ARG At & 4 «lesrige ariferssa q1d §iar & & 5 gfEa-)
R 715 @1z (AL T.P.) 8 @0 %% migleraa sewe (pysidoxal |
pl'}osphatc) FA1a1 8 | 18 feet wg-9fg (Co-enzyme) H Fd F@T1
2 Fe% =1y g wfaa weat 31 wrdifiaa gaU a1 & aur A -

. T (Nicoduic acid) 7 ZA%7 (Tryptopha.c) 31 Fri@ Rl »
AP R L uERemmdtT d 1dl avg efadl awtw Afdiga (Tans-
aminauon) %@l § | g ﬁafm{ qy{i % @1 qx‘m \dtrmarltls) fm~

Y Sl Fdi 81 7 D
{7 e Bg @ ?Esﬂ' % m (Symptoms of Vnamm
B¢ dcficiei.cy)— ey
() % A aarg Ak sr @R - - oo

2 ()aafi d N @ war @ Y = Qo (dcrmantes)
Fgd g |

(3) 9t A T @@ <0 A Q St  qw a:r%am, qiT # &
| 397 § shat 8 (Acrodynia) | S
(4) 389 790 F IR ﬂf‘gﬁﬁr ifﬂ ( nervous system ) B e

,( nnrﬁa@mmél B U r S S
|
?

e it e
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i)
{
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i
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Wy / qaafy de-wemT

(5) DT qur a7 q@pit 71 sT9aAE (metabolism) TEH .
F TRQ Heasq *9 & J@ar g |
(6) g5 agsl § @@ wheafenr (R.B.C)wa @ aar
e sy @3 Sgar (anemic) Va Fm g A )
(7) sTiie. @qql % =ER= @) Fg9141 8 (oausea), § &7
FWat &, ya adt andt (anorexia), HWis AR ¥ %27 and & (chei-
losis) qar sy & 247 =1 ot 8 (slo.ss)
~ mift (Occurrence)—muel, @i+, aga, 17, @, e, A
¥ F3A, 957, gzt qur ama Jlegumes) |
SIALTRar (Requ.roment, —aasqt #1 2fd § 2 Faifia &4
a1 §, 9 g @ A 10 mg qur Y F g1 4 16mg ufafxs
HETAFA 9541 § |
faeifaq B,: (Cy:nocobal:mi:.)
gfagra (History)—#d, 1925 & faqrz (Minor) qar adf
(Murply) ¥ ag fkar fraga & faw13 & g 9 deay (perm-
cious acemia) &1 qn g7 & @1al & | 3% YA +7 1948 § v
% Qe fenn (B Lester Smith) aar =afvsr % uigs (Rickes)
PR A% Gifudl 3 mewwman fRRifma B, @1 8 ¥ w0 #
EIL AR X il
fztfia B, 9 Gfﬁﬂﬁ'} (Chemistry of vitamin B,,)

| 9 oF M @@ < e g Dfas § faes @ Co) aw 61'«'—

arze (CN) qrar @irar 8 | e (Foil e1s) & maaw gawy wTAT
FH-9-47 13co §aT & | By, & wy Tatawe wzAie ¥ wfafie
FIEZ ayy ¢ T ot Hy fwes) @a =il a+ aél §1 o9 € oy ST
2 | ga @e@ar G owe ¥ ari @ 8 ¢

H,C
H,C
N—Cs;._seH,7.4,N,05PCo
(Vitamin B,,)
qg il agwt avr #% Q6§ ad) 99a1, guTa: 48 TH TR

_..Q;,.m,

S




fBaifra | 1y

qgt Ragd # @ s 8, 3 YeeawmafaAs [ Acinomy-
cetes) |
) fraifi= B, & H14 {Fuucdon of Vitumin 'B“')—-—qg fiz1-
T A3 A4 oAl . B, C.) % fAaig @ €giaqr a3t g aar
BfAE BF (Fouc acia) & BT (acave) Fal g (94% HRQ-
AfELs 23 (aicleic a.is) a4 arwigfa (Perohyrin) aqar € o
it F 9591 4 48 A1 A1 § (B {4 (2094 G 345 TZ 361 ] )
fazrtaa b,  FAD @I (Oymprons of Vicunin By,
deficiency) 1 '
(1) ag 9t & g5z & gaar (Pernicions aiemia) 1 F4T & |
38 By, ¥ & @A g Al §H1 aleh AUd ‘93 3T, (gutric
secretion) ® FXM g1 & | g4 987 (mechanism) & IR § w |
q% ATaA A g 2 !
(2) gt FasqFgg aE AR |
a1 (O e rreace) —af 7a 7335 (activated sludze), =7 |
SEAVFAT (Requizem o= a0 A1 1 mg Fafig By,
1¥3E (injec #13 § 7z efys goar g & S 3
- faztad pop ‘Nicoiriz acd m Niacin)
gRiera (H.otoryj—ga @zifaq <1 g f4m az 0 (andd-pella-
gra factor) 1 %gd & 1 @1 1735 * «d 947 319 Hens @47 (Don
Gaspar Cusal) & w1 (® & (Yp .o, F usr foa af=d &1 w33
fafrca® (plo sican.) ¥l 1 i a1 2311, a@yid @47 (Huber)
3 g7 1867 @ frafea @ed@Ie N cow. e uinvioie) # ATHIZT
F1%F T8 RAfET 31 914 (57 a4( TF @HMMAT &7 7 AO1AT W]E
1 naf@a di Fediefas ww pyr di e-B-aarboxylic acid)
FAAT | 811937 8 CEEFT Fedt (Blvez:m Wocl e)) aur 33%
|1t ¥ 4z a1 05 [T aifiE wa g 7 (g oF 939 @ WA
sF ) Ad (Waburg) 4 193 @ ad 34 @ (Voo |
Fulix) 3 1836 & dqmt P fadizas s TPN a1 DPN
3 W OF WD g 11912 8 I (Sczk) aur w6 (Fuuk)d E
freyfd &) €2 a1 9@ F Glad (iice pousiung) ¥ 1 AT

T —



C o ——
e e e g @

. CONH,
P @coou | 2.
] X :
0 \2“ .
7

- -1 dwEE (5-Phospho-ribocy

288 / aEfy fa-amT

21915 & Me@ At (Goldberger) 7 75 warar f Jamaw Qw3

et ol sore % ok A ol & e ww @ 21 oA B
. (Elvchejem) 3 FRRATIRE @ a3 ¥ gus fr z:fft AR [
AT qar fe g Faf @ (black tonguce) A ga waqd g
¢ oy @7 wFaT R |

faRffas s @ 3R (Chemistry ‘of Nicotinic
acid)—ag TH T @I Dfrs & N 3@ il 7 Der-ar 9wy 97
A, CIRRE U1 WX §owerm geawdd 21 236°C o1 figed
T ] aur fAT A &3 3% @wat & (Sublimation) | 32 19 & M=y
Hqer g W 3TAT € TR & | XA WA T A 81 R | Fa-
ffa® wwy TPN aqur DPN % faalg & s @ard | faes sy
“greghee (I,) @1 enarawg Qar @ | xed) G d

Nfcmixmmjde
Nicotiaic acid

ged ar # =wws qar ad et s AR 7w ¥ ARk
aree e 9w ¥ 3791 & | wedekz (Erythrocyrcs), Frafearmgz,

FRARE WeRZ U AT F IFeaR ¥ Frdremmze Dy aiﬁpﬁ./‘(

zree (NMN) @1 fGaiw st agar 8, 3z finfg TIdAIEET gREw
'(NMN Pyro phosphorylase) gra fasifeammize agr § — HIEHI-

I-1-pyrophosphatc) 4t
stfeufa &+t @t & | NMN 99 efsiMfaa pderedse (ATP) ¥ g9

F@rd A DPN aq@r @ | sdfmm mpe (NH,*) % gofeafy i
“guRarez (Brythrocytes) s @ frdffis s 9 DPN & g
-3ar & fvad NMN adf a7ar 2 | oafis sifad 3 qg qar |7
‘% L-fga ( L-Tryptophan ) a5 owa & gyt
*(Precursor) ax1d § dwaa: widl F agw gaif st U L—fzemT
A PR s mE Qar 1 ST

EA

1
|
i

)

<

i

|

<<

s




' mtestnml tract) ¥ TH HA QAT & (Hemorrhaglc)

(et |- 2R

Nicotinic acid ~ ———> - Nicotinamide,
NMN Pyrophosphorylasc
Nicotinamide+Glucose-H; PO, ——— ——> NMN
NMN + ATP—————-DPN+4+ADP
'DPN + ATP——-—-—~—>TEN4ADP

frafeta= _EA & FA (Function of - Nicot'nic acid)—
FARRS wivw IO & DPN qur TPN &1 faty w=ed & s &% amf-
g1igE, 96 Tt ¥ CATdfF (anacrobic) A9 (breakdown)
Al 7R 9% qul ’a\aﬁm Frq F FA U (deamination) a7
EAECGrilay (delydiogcnatlon) ferrall & sewwy (Lofactor)
o Al R | gE Wi § A8 e o @wal & FARRE
DfgwE % syEa (metabolism) % fwg #fiad & | DPN am
TPN #1 may: g8 w9gd I (ccen zyme I) a1 ‘ggessmewn 11
(Coenzyme I1) # 753 & | Frifefs s % Al A Fra Sf-
‘A1 (Methionine) st F$ TF AEAET Qfﬁaﬁ w g, = @
it & |
ﬁ-{ﬁfaﬁm EH ﬂ'ﬁ EBH"T £ aﬁlm (vaptomb of NlCOtlmC
ac1d defxcunu )— :

(1) waAi | &'nm (Pellagra) im @ qar 8, foad ‘-‘z’ﬂ?ﬂ
% ged, % H AETAY afaw ¥ EgET w1 HA &Nl amét

I @
(2) Frafefs ava 91 S & FLY Z<i # T w@ <@ #1 é‘l
ar & 9 Black tongue F&3 € |
(3) wfars ¥ wdt § Falgzed & STARIT T2 él ST 8 |
(4) za i & ofas 3@ F FRY ARG awt (Gastro-

(5) 4= fae sl &
(6) W A gfg &% A § aur AR I QR S gl

ﬂrﬁi (Occmrcncc)—?hﬂrﬂ ( Beef ), @3 7 ‘@ﬁ, Zﬂg im’ .

mr, qg, Wﬁ (Coffee),gftﬁ't mama ﬂaﬁ'll ’ T




1%g ; gasfg Sia-vaia

HAEAEEAT (Riqulie.ent)—

ag7t ¥ fag («duli)—10 ¥ 18 g,
it % a3 7 (W¢ (chicks 8 mg.
gait % fag (growing) 7 8 21 my.

W\‘z . fgzEifga C (Ascorbic acid)

gfer® (H siory)—argdl qasdt ¥ @ &9 (Scurvy) Qm
F AR A G F QR -7 g1 aar ur | g U AT ® Y ARG el
& Bl g, ab gz % ai, s, SifEe a AT
difsa saa1 & miaw @ a2 | 28 da ol aar @R B T @ ¥
Af% 8T § - v 10,5 # 38 T 9NaNT &7 T 393 FeAT mar, 35
T 41108 €44 (1 lovwmd Swildl) F 48 33@T & Fl
(GUita pig) 1 9F (V) A4l 4@l e @S @ exdl U0 91 awg
Jagad (Loseons, <tdgl «i@ 1 19.7 & gne (Hoist) aur
FIAT (Frouce) d feqa % 9910 +1 @gpiar 3 et QAT (Scurvy
lesions) 9 @a it aar - §4 Berr, Paar +2 3¢ far g ag 2a
6 ar7 ad witdieig @ e C 31 gu a2l Mar € ) 395 99
T QN (3031 (L.ove F arg % g apg adtad (4utiscorbutic)
az1d qra frar anr 193 & a1 (King) aar arg (Waugl:) ¥ gdt g
gaaged T ETH A Far Dael gzt G0 g0 e w qq
aTAT ST & | 8@ qZ1d A QF 1faw @A (Ascorbic acid) a1 freifi
Caga &)

frzifm C =Y 3fasdy ‘Chamistry of Vitamin C)—3g o5
A%T WIEN WA 714 § 9 &% 3468 Hoxose) @ s eizig
4 BEa-g - g a1 diF H9nTE (roug reducing ageni) a1 #1@
T & | 99 o8 AT (Laod'ze) TAT 8 A g €1 9 eug el
Hid A < Aidl g, A1 (2 4% W13 O A A 061 &€ & g
BT T (uenyulo wsous bic acid) QIR T A4 g, (58% «q
Frawy (H,1oiysis) & #y W43 3@q (Laciene niog) IQa g
arar & aur 31§ 91Y uafaw wmd (d-kero gulonic acid) aqar &,




Ascarbic acid

Mild Ondauon
Reduction

Tz | {8

= Dehydro ascorbic acid

(Hydrolysis)

HOH
HOH

¥ ¢OOH
C=O
+ HOH --OH 4+HOH
CH.OH
za-diketadsgidonic 4cd
__ za i A ey og 7@ ok d @ e ¥ RN
fraet fopar (e & ~- .
NSy o Y ! — 1
L oo A T K
- ~C—H  ~==> | HO~CH ey, 11O CH
~Y O H-C-OH { ] H-—»C—-——]
i 0 H—C 1
- HO-C—H i HO-CH
HOH HO=C—H ; )
i CHOH CH,0H
. 1.-Gulono-r-Lactons
[ D-glucase D-Glucutono-y-Lactosie {,
CH,OH O=C o0=¢
on uo-Cn | HO-C
H--COH H-COH § no-¢ 9
- [ ] wroresr ey i
f HO-Ci! HO-C—H HO-CH
. _ v TR i
?:v %——CHOH  CH,OH CHyOH
‘ D-Gatactose _LGalzetono-r-Lactane I’.\*‘A.scoxb}c acd

HO—~ o (E
uo—(': fT'O ‘
H-C— H-
HO-¢-H

2\egorbic aeld

Oxidation

—
(‘Zr-O Mild Oxidation C "0
(‘_' -Q

‘l

H,0H

T4

> 2,3-diketo-L-gulonic acld

Dehydro ascorble acid




//“/

{oo | ety sfg-wE

ag fraifiT 190°—102°C at fareiar & qut xasw fafee T 4y
(Specific Rotation) - 23° 2l ‘ N
ferfast C & s (Function of Vitamin C)—faarfim C
2T (Tyrosine) % wrwdiaa fweq (oxidative degradation)
3 gy pteroyl glutamic acid F 3 qEg §9rd (Tetra hydro
derivative) ¥ firata & wp da @ | GO H 98 HIET LD (reduc-
‘ing agent) F fratg § wd war 2 Ty ey R& (Fet+?) =
¥Rfe (Fortitin) ¥ &7 & waw &1 awar & SN 5 @ (Fett) 7
geared % faata # ww 3\ fyafim C o= AgH (intercell-
ular) o1 @A (Collagen) & faig & @ W d@ R SR
g & wga dwar & [ afard 8 | &S T AT aur AEAd T4

Ererfir % e FriT FTT & | 78 % ey @0 (Sterol) &1 ¥ i
Aard )

fefam C N FA F W ( Symptoms of Vitamin C

;dc_ficimCy)

(1) TaR FH F wRY @A an sam A s & fed fre
aRa s

N (2) T g w1 St R 1 (D) T 7 amrd | (o)t

A a5 9 &1 (d) et T AW Fea @udl & | +«

@) mE fafw C @ gl (cxcretion) W
QIR :

(3) & § @A (plasmaj AT T &) SR |

(4) &t am g¥a F FA & HTar | |

() Ridifea (comenting) T A F@ 2 fa® Wy WA
A iR 8 & Al

. (6) T H cafa e Tl B SN FA AR qEAr w9 &
A & ! » .

. arfe (Occurrence)—Haitt a 9y 1y, faza (citzus). am@-
v, aRare @, B, T, NS for, €4 < AT, T |

Lir

)



o

4

AN

o Efam [ gt
HEWHAT (Requirement)— _ o
TN A—10 ¥ 20 mg RRT (edt 0 F i)
Adultagefi % feg — 70 ¥ 75 mg.
M Ja1 39 3 ardt F fg—ro0 ¥ 150.mg. .,
T ST 2 95 9w — 358 75 mg. o
% INU=o0'05 mg. T&aifEs wva

qeAfqF weeT (Pant}othcnicx Add)

- gfaerE (History)—ad qua Sfewaw % Suifaai A 78 fFrafia
1 R far, aayaid 1933 # fifwad (R. J. Willian) qarsa%

> Cgifudl 7 gewt SwRaly @ ogqr @arAr qAr gQE AW RAES wme
- zwar | 595 (Jukes), && (Wooley) Tenfx 7 ag-ainy & ga% #gcd

A enfid AT | 89 1940 T 978 FF §EF GIFAT BT gaQr @A |
FAE T A NET § FEEdar 8 O, ity 98 gt A

_ iat & safug sNw (Flora) ¥ wra & i & | 57 Filtrate factor

ft 7 & | . :
Rt a1 FARA (Chemistry of Pantotlletiic
Acid)—3g tF erEterEe (dipeptide) & & f war, (alaninc)

| qur sgiEfw med (butyric acid) F @90 ¥ adt @ | ag aet &

g@atie aqr A § WRaT ¥ | e § A 3 evan FARe

~ (calcium pantothenate) % &9 ¥ fazar & |

CH; OH O )
HO- CHa- G—-CH - C- N - CHz = CH. - COOM
CH, H

Pantothenic acid (pantoyl-8-alanine)
Fafas v B F4 (Functions of Pﬁntoth’énié acid)—
R Adtan g ¥ aweedl MY @ AW WHE @@ E o
<ot Gty g8t T, FAEE, Al w7 el & T a8
‘| aqyt awr geaad AJGHA! § 9g TWETA A (Coenzyme A)
5 &y § Safeua wear & (AJT.D.), RaGE ora ¥ AR awred
g % 3§ a1 Ar-gErT (B-alanine) 4r 763 a ¥ sany ¥dew
s (Pantoic acid) @ & | 3RRar # EEw A AT R




19% / gAY a-arT

s daRE ww ¥ arar 2 @ AL T. P, aar i carla 3 daw »

Fx% s W qaar g |

. . . .+[c1:|

(i) o= ~Keta isovaleric acid——>
CH,
l +2H

HO ~ CH,—C~- CO - COOH——-—Pantoic acid)
| l
- CH, .
(ii) Pagtoic acid-+B — alatiic+ATP—Pantothenic Acid-+ —~—

AMP+pyrophosphate _, !1; -

s
ar@ qfy Fard eera 91 sfktag € @dt @ 9 9% ¥ aww \ g
& g | '

{iii) Pantothenic acid+L-Cysteine— ~
N-Pantothenyl- L- Cysteine.
(iv) N-P.ntothenyl-L-cysteine ——>COz2+Pantetheine.
(v) Pantetheinic+ ATP———>ADP--4'-phospho-pantetheine-
(vi) 4’-phiosplo-pastetheine-+ ATP——Pyrophosphate-
Depi.ospho-coenzyme A. i
(vii) Dephespho-coenzyme A+ ATP——>ADP+-Coenzyme A
GRaifas =rwa ) F0) & @]W (Symptems of Pantohenic & |
acid deficiency )—g8 @ewT 91 w4l ¥ @ F AT a9 S@a & e
wd s
(1) 9 &% 9 R |
(2) g3 s hg & st 8 1
() @ fmdz @ w0 & @ R A 97§ (Achromo-
wrichia).
(4) %3 ¥ WA A § A1 T R 50% T QA )
(s) T+FEh 1 @I Wy (dermatitis) § swar &)
qifw (Occurrence)—3iwe, a%q, 7@, a6, &), a@@ ®
) qar esdl, Tl |




Rreifra [ 2ot

AT (Requirement) :—

FHPI—2.5 ¥ 5.0 mg afy a8 Weq rmzi 93 | 7a@ (duck) qar
@ (turkey) 91 €6¥ 35 wls wr § 8200F www A WIRIET
[N

faarfam P (Citrin)

&1 1936 & Sezent-Gvorgyi R} a8 R@r Fr s mrean &
ot O & w9 g8 Lewli ww faarar @ar § @ meeEs (sub-
cutancous) dul #a: @ar (Intracutaneous) & &7 (Hemory-
ages) % g 3aar wAAIq A fog &t A% g W@ F @
WYIQAR WA & 6 HFGH A9 Bl P we | o

CH,OH H H

o) (0] O—-———-C/c\ /C\ H
By ol A
H HOC\ / ({cﬁo
H
. H OH ~ '\ — 4

HO

Glucose Dihydroxyeovmarig
e .

—

Esculin

OH

c

H
i
0
Ho—6” oo ‘-on
g\ /
C=
P
H H

\

Glucoze Rhamnose

R:tin ¢
FFEI A @ W@ ¥ s fmie (Flavonoid pigment) -9
fraw g fFar | @@ (Flavone) aar wAes (Flavonols) 6
% fmde §, o f5 A wmreRere & ® 3§ 0¥ @i @ wl




sy A

% e s e

18y’ [ aefd - wama

B F whas qar aeﬂél e (Bsculin) aar Rafer
(Rutin) i P % qa@r'{qr gger § N fF A Ye qe (Chcst.
nut) qur 4% &t (Buck wheat) § qaysiar 2 | '

Qur—afir dvsig® o (P A B A)

%4 (Il % A § et w9 e 1863 ¥ @ LY
917 T | 1940 § §¥ accessary WA FHE F &1 § FIAIAT Qo1
4l a9 ag +i daraar f PABA % #rq w9 #infy (S-drug) &1
e g qi= D awar g | 9z qEHau FagEt F g F g

A g L aad T 33 ivﬂm & =arar f5 PABA ®fus wrva % sng
HCHFATR |

P \BA %1 #fF&T {Chemistry of PABA)- IR TF (ﬁi‘q’ Vﬁf'

TRAEPI L, NI % g1 § gaaa & | ga¥ &fal aa FFsllq aaq
(ring) & 341 (p) T1T 9T 27 AT § |

NH.,

COCH
( p-Amino benzoic acid )

PABA & #13 (Functions of PABA)—dw3a: ag frafiT
t &a‘ﬁm% i A alg TF WA B IR M IR F g wF7qd
& St 5,387 338 § qar fraifir & Frata 5 € | g Rafa 980 &
E?ﬁﬂ?af\ f’émr (ACIOInotIludd) A A g F 8 |

mfgf{ (Occurrence)—dte, af &1 rgar, @a (Molasses),
EIEC I IR

HAEFAT '(‘R'c.q.uircmcut)

FRIT—30 mg qf 100 gms AT (ration) @,
S L ﬁ«'ﬁﬁ’ (Ch()hne) X
s Z{aﬁr s fazlﬁ:r:r ik gamﬂa fraifg & a9 § war M\




~{se

2 f‘% TG F %mﬁrﬂw waf?m %laﬁra?:r éﬂ?af‘zx:r«—rr @W?ﬁ
X Hqugs -
FENT B 3N (Chemistry of Cholme)—tra m’m au
faafaar g9 8 S P 9 9 ueRige ¥ gaatia 81 4§ FET o
sFaze ((CO, ) aur Al ¥ g 49 o<dl 8 | I m‘!ﬁmw
ET{'ﬁ’ﬁﬁﬁg (NH,OH) =t dsiia (denvatxvc) 2 f
CH ~COOH N
n /CHs ;
. \CHa
OH :

(Choline hy dro*{y ethyl trimethyl ammonium hydroxide)
#laia & w14 (Function of Choline)—ag it & 3T

@7 F fag wRad 8, (e 9z frarga-sae ( Transmethy--

i lation )@ F1d @R | q7 s AT wva B @iEAET
’(Methioninc) N7 ¥ qra Al aral fla T qqr frnga (- CHs)
T 71aga® (Non-esseatiat) 31 @ dmifaedia (Homocys-
tein) 1 F WRANTET 397 ad & | AGT 957 T GBILT
(Phosphatides) aur siew@igive (Phospholipid) &r.afiad #a

Y 5T AU 9147 F AT § gURa war - e
- CIC B R (Symptoms of choline deficiency)
L (1) 3% § qdiq TEAl F ST T @4 F FWQ ATHL 95
[ war 21 ey g7 agrd oFa & sar @ aur AMf&a ( Necrosis )
AN 9 A I@ & |
(2) 0% ¥ <& 713 @ar & (8t # ) a9 A G 04T @ | i
A1 ( Occutrence }—a%Fd, &, aRass, At A S, 7, B
éma“ra %1 qd, 354, ez, i@ qur F§ ITQ0EE 34 |
HAARAT (Re]un‘cmcnt V—RAT A zrmmm arq%gv:
ag#t & ufrs At & | Agedt § God AEALTRAT AW - I

:%‘? & | wafR@Aea (acetyl choline) W& & g9 &1 F1 #dl @ | €83




~ Acid=PGA} & & {5 wxaltr areaw & aftar @ 1 2@ da wwe H

ek | gefy Hfa-ware
FNM —~ 35 mg. A gl HRew iR AR ® 5
Bl - 20 Mg. » » » »n 9w
e — 75 mg. I T I LI ¥

fazifmT M (Folic acid)

1 QN S & Ak § edqun 2 (Day) J sarar AR 9 T
fﬁ fiez g nutritiona lcytoperia A & frar o1 aFaTd 1 89,1939
# Qna (Hogan) aar & (Parrot) & 78 @y % fawd (Chicks) ¥
Cecrocytic anemea U1 G &% a1 91 @5a1 g | 39 gig <3 e ‘
firg B, 71 sar a7 | fremBas (Wisconsin) S @ita aga ¥ qdt % |
il ¥ 3kfaq ww A G Prasr am Dee s war aan, o

(Day) 3 gam amm fzifaq M ar | ,

Rfas 557 1 FHET (Chemistry of Folic acid)—aifis

HRA CF TR TF 1 IAFIN 3Ag@ qerfas zwwa (Peroyl glutamic

N}  Maseaar g s
(1) 2fEt+ (Pteridine)
(2, &u-2@aY 3=30g% Tw@ (p-aminobenzoic acid)
(3) waifas =@ (Glutamic acid)

2-Qmino-4-hydroxy-

- gmethy! pterin p-Aminobenzoic acid Glutamic seid JraRN
A e, I S P P i S i
?H ’
AN 1HH
N e c-—CH.—N—@——&-N»——(}-CHg-—CH;——COOH \
E 1 é H é d
N~ C H OOH
N /SN2
8} N
w.’.ﬁ-‘”‘W
Pteroic acld
.. s
Pteroylglutamic acid (folic acid, PGA)

Qe =wwt % 14 Function of Folic acid) —ag @@ s
SR (R 5. C) ¥ 937 A afy A wrar @ aw D Dt &
FTRAT 4 agrral #7ar 8« ag @gesAd ( Coenzyme ) ¥ 54 ¥

"' ———xlie— .




AL
>

&

wrR frerfira [ tew
mzﬁa’«r%sﬁ g7 ozl % Pl % serwmr R el R

(—CH, i 3371 8 At gawr =17 o707 Qar 8 | a3 98, L

qqr At A TF Fwar ‘aremis) MR Nrar L | I8 q\q‘t =Y T
(Lactation) @m 24t gv53t aur maafin & W@ g3 (Hatchibi-
lity) qur e 2% % e maers g |

WfaE oFd B FA B @IW ( Symptoms of folic acid
defeciency )—

(1) 3 &% 91l 2 |

@ 2) Adrarafes @ PAT (macrocytic anemia) Qo
Zqeqr § ayl asgi F @) Sar g | '

s1ft ( Occurer.ce) —ag, e, ggl, Mg (BecD ﬂa qur
g afsaal F o9 |

 grawEaT:(Requiremer.t)——5d fazrﬁ::r % ks ﬁ LUK

I A8 &) g5y 3 ik rq'ma (Toxic) &1 -

fazrﬁm H (Bloun)

&7 1936 % 91@ (Kogl) ax1aifqa (Tonnis) ﬁ @W
da ¥ oF R e a1g frar, 0 fr 3 & fae smayas @, go@
am aPdT @I 1S9 Y IH AT R AT CH W A @9 g D
5 wzNfms A gfx am y3ea e % g ofmad @ e am
TF R T 997 | 1R ¥ 39 € #91 A @ AWt W qar =97
&7 13t agidt & f§ wsqe Agl § | AT (Batemun) F s adigd @
qg qar @1 faar wr {% wtas #Ig 39a (egg white) fean § gk §
fam#a (Toxicity) § T | 8 1926 # N (Boas) I et § W™
7E JR ( white egg injuty )’ ¥ R ¥ wamr fredl a=me
( dermatitis ) g ai@ &1 feaT @ wiedW (muscle) #1 HGFT
(incoordination) = & w@r & =R g i e [ A, agh
I ¥ e Fagh e w1

qrEA i 3 (Chemistry of Biotin)—ag qrat dr
qERiEd § g@atia, gda, a9 # Rw, Wik, d a9 3w 559
F AT & | INAT 13 A F 9wA (ring) ¥ 371 § (@ ewam
WA fga8 . A (Thiopene Nuclews A) ¥ a1 U A1 AT

B
E3
:
&
S

N

- b k3

- vy

P

-ae

AN B ST

e

AT AT S T ot S 3 WA s =2 WA e Fdee

va-snsn



I
'
|
]
!
1

qu¢ | gaels SR-wEEe

Nag ¥ deTAt xﬁm a‘tar ﬂl&w ( ItmdaZOlc nucleus ) ¥.
!wriu o :
S o : _
I
/ \ :

ot —-—--—éH

H é} bH“‘(CH:)t'-COOH

. . . _ Biotin
(2" ~Keto= 334 — imidazolido— 2-tetra hydro
. thlopene n— Valeric acid)

‘ W’TE'\H £ 53]?3 (Puncuons of Bio* in)—1g WIAA amm
s @ B 0T S ¥ 17 (Phase) ¥ 713 1 ARAF ST
TR WEaT @ ¢

(i) Qeufes srem (Aspartlc acld) aqr /Y AR IR mu‘f
FH IQIIT T 1 '

(i) $F ARt F Fralfiew U T A Qar &1 I\ mﬁ@ﬁ
‘Iﬁiﬁftﬁ, A A a elfrF a1 aEAF = |

(i) € sﬂvﬂﬁ wT (Oucic acid) & frrlg ¥ AMN@wq
w@ar 8 |

R ATRTFAT T8 & | 49 WARE I8 AMLZTIIAT qg0at & fralq &

oI ad ) T gvaads e ¥ faaig § 9t am adt @198

fagara for arar & B 28 9947 (ceproduction), ST SIATIATEE
(CO,), ‘admy (fixation ) aerq xﬂaﬁ F MEAT F Wt Wi
iv“«ﬂ g1
B s LS iﬁlﬂ 3 dWU (Symptoms of Biotin defcclency)

wﬁ Al % AU FEFel, A aur agF A @ a¥ &

(1) 41 AT J(A (white egg m]ury) ARG

OG- 1R |G - T

i(3) T AR AT AR atar & ( aanhq-Dcrmauus )

Yenifim e (Aspattic acil) ¥ fralg & g (Blotm) ?

e Al S -




Fafieg / e

B @) Wy e i
. () B0 F uR F w0 O @t & |
A {Occereuce)—aFa, diee, g9, Ta1, ¥9W 7 FTwAT |

HEAWHFT ( Requrement )—aiEA 'f'} HEAFAT A
SO 7Y 9 A A A&l Qat | :

ATT— 50 § 300 micro gm. Hﬁlﬁﬁ :

234 (Chicks)—'o45 ¥ *07 m. gm. gy dive T 9T

AT (1 -ositol )
&1 1940 § B4 (Wodoley) 3 1@ ag1d 3 il & &g Sk
R (alopecial A T w1 TR g g aga @ wFEH.

2| w@¥ 3Rafy F 257 § 31 SMITAT Wiy dar & fad FRG

FGr 57 § TFAT A8l & qrar | EAT oF fav, A § gaadia
w1d & | g% w1 % @R Fag g8t F 43 n% & | 7% =R, A,
&t qur diez F apn Srar ‘

OH OHR
OH

OH !

Ho“

? OH

meso-Incsitol

(Hexa hydroxycyclo hexane)

fatﬁw Jq¥T ( Lipoic acid )
famies sva a1gsls wwRww F°F (Pyruvic Oxidation
factor) & #@ 3wl & | ag DPNH, % @it ma#Ra (reduce) &

aaTd - gz ol di hydrohpmc dehydrogenase QATEA ! %
ITRufd F i € |

- e -(CH,}.COOH
S—S
Lipoic acid

ST AT T A

.
)




[ e : . . -
QQ | TRATY Ceom) oy JHIATHS
o ( Iso.opes )
ﬁq:mﬁg mfAtn.m};—t 803 ¥ W1 's'ra:rﬁ a1 qttrrg;‘% frgra

g 7z 34070 06 N AT qRT 340 AAAET 607 F (YARC q747
AR @H @ AT F A Fq wTd § w@nns o 9ilas gut ¥ efe-

Y F T A3 &1 34 @7 At F 8 AIAA A B @Ay

et Aa &1 4, 7€1 1@adt 4N F 71 § 23 frg v B vong
RTF AT 0370 8 A 3ITF AF ewT N 21 oA Fo F NAB-

wiFTt 3 7ARIT BT ROv A % gy ATvaeT € am:qﬁz:r%/

Fare = 5 wurrg; fiaga Na, awq1 fag 7= .

89 18)5 § AT (Roea.g:n) T o3 gl (x —rays) aqr
1896 # ¥10 3T ( Haari Bezquerel ) & %D affar ( Radio
activity) #t @rg R, fqa % 13 WAy Al B &I FH owor7T A Y
AT QX AN, WE KU Tna 70 F 7L @ 32 g 4) aa7 % 0%
WA A7 95 F FGi ¥ fraex 747 2 ¢

(1) =g (Electren)

(2) amyg (Proton)

(3) s@ing Nedtron)

U g ( Electro : ) gaes, 901y ( Proton ) 9ATH® d9(
Ty (Ne ttro 1) 37ra4T &1 & 1 91217 qar 2T H TR -5

TE LR TUR A 8, TG A QA Y 1840 TAT WA 17 &, T

mmﬁ FEEAT RAa T 735 InfR A aven A 475 I No
WEGT (R4 ), T W G [T ), A A0 (e ) aur
Va5 3 7w ger §41

AN AL B GEAT F IR T g7 Iofret X 35 samar B ORE
AT OF T8 (Nucleus) § @3 & fii % qwagst =

9



1

QUG quT aHEAfAs [ {6

9R ffga war 8 1 ag FaTg oy F 419 § g § aur CEEAA L]
(1049 F A aE 341 9ifq a9 E 198 Q3 Q7 F 961 Gl (a9
fa g0 9T fha-faa 7 a4 & | w@Iz 194 91 8 e103 qna g 35 &
&1 Orbit 757 &, (76 d@a1 fHa-143 QUOTAT # @ (-5 &M1& |
T O R C@4ZT 41 @@a1 F5 (370 90 A140d € SV 1% 34 & 19 g
(i) fra o) A qU TAIZIA A1 @ 2. 2 Ahw @ @ wEd),
szf[qaél WA (2 szs-z/‘. gol X d ;M3 (2X.t=., dlat
B # BZNE (2 X 32=18) aul =¥ 4L ¥ %4 (2 X4% =31 ) UFAZI
& Afqsadl € x|
= 9% 7 gerr (/Y 9z, AT, daT R )
(i) @3F atgT A@ X HQ (T AT WU & ; WA AB
CATHT 9 AT Fi &1 aFar | | .
WIHIE & galil g1 9wy &1 wdana (red'us ) 1078 Coe

I —_
(—————C.m.) aqgr mf:fzqqa a1 =z 1c 23 Cm. 8)a1

AO,J(J,UL’UUU
& | 7l Ftiane #ed sy Y 168 (1oc,.co) TT R |

FHETAF (Isctopes)—@ A AT 9 G6A-1 F 997 7 mﬁ[
WA dqg da ® 9xa & gy eg Wl aq g, few wagdl ¥
WAMF qud ana ¢, 93 39F R § g aNg 1 earaT ¥
¥ QAU & Q@A a1 A12a % a@rr a1 119 gl g, 1°g 3a%
AZA %1 @] tae-E & € ) g1 qan vaa # aenr s QR
% F1Q d WAd A1l Paodic wbe ) # wF § ewa i a@ 0@
£ | Q¥ Wiy 41 39 @d a7 e5€ulla® (1 o opes | 4aA € | 39—
gfqaw a1 U288, U235, Ud ganliz gifAad & 37 gl % aR
@WH S @@ a3 & S a-wa € eieg 397 aut srmyga 7 gz
R aul 92 e &¥ & | (il a3 & aneafaz ) 3% @73 R
T RARY WK 71§11 7 9&fua fear snar § S5 —

O, 08 —_— gdtar O 1 swataw &)
He, H3 —  gEgiaa HY o 97 swenaw 2y
Ci — T C2 gy guewifsd |

p3: — gRQE@ D3 g7 smarfEmel




2R | Al Oy wEA

g frs IR % A §—
(1) feat aremfys (Stable isotopes)
(2) ey wdt gmemfas (Radioactive isotopes) T
: Fg fRut anenfs & g heavy w7 &1 g dar @ 3¥ He,
H3 qur O'7 3 O'8, Hoavy Water 3@ 9@ A 751 € {ad heavy
EEDAA A1 AN AT @A B | G awwfis F gy awadg
fafiaa (Protonium=:H), fs3ferd (decterium=H?), zrgfeaw |
(Tritium=HS3) '
| { Sources)—aweaif s 2 9FR Y A6 §ar g -r*-
(i) wzfy (Nature) g el
(i1) &t (Artifecial) fifr gra V
Fgdagd WA aell N gIe R WA 9H owenliw Rug
(Stable) & & 1 at=g T3 gn=arfys g adf §13 | gat Tt & 72
a1 9T a%ar & % ¥ UFAY qdf grearfrs 2 |
fe wdt qe7 (Radio active element)—dar ¥ 3 0¥ +ft
qed MY A & A% qwrg amare 7 gF S gt § ZR @I €
R mem (c)y g2 B, @ aar (v) g w5 € Wy ot @
W 9t a7 723 €, I —FrA (Ra), Rfaza (U), AF¥aw (Th)
T | 7eHr (oc) & I aur A FHT Y 99T & q9T §AF Q) 9
a9 (Charge) ®ar @ | @21 (B) & $a@ A Faq wd & am .
ar (¢ B ol & gerg A aig oF g A st 2 ~
| $g 93t feax greatfasl & g
G GET G e
greta (Hydrogen) H! H? atgded (Nitrogen) N4 Nt —#»
giwan (Holium)  HetHe3 T (Oxygen) 01,017,008
sfifara L thium) LiLi% @e®ed (Phosphorus) — P3t
AT (Borow) B9 #fewan (Celcium) Cato,t3,43,44 46,48
FmEq (Carbos)  Cr2,Ct3
anenfart @ I (Preparation of Isotopes) —T& § g
56 ae3 LY A A1 & faadt ) ow A Y whw Rue awewfrs forg ¥
w1 FaR 9} § | o7 anearat A frw ARG Y g\ ey sy esar €

k&)
S




TERG a0 TS [ A6}

, (1) frawg (Diffusion) gRI—fm@-fra A1t are swargsl &
g fim dar ] e srRY ¥ o gak ¥ wqn far a1 ewar @

(2) are WagmTs (Mass Spectrograph) grRT—39 R #
Freqfyal F fag A AT J9 (magnetic field) ¥ @7 +A &
9 77 g% anemfadl ) wdew wid ancarhrs s fR9 (deflect)
N ENF IR ITA A TR € | :

(3) FwaiaR@ (Transmutation) BI—zd Ay # wagg %
gfFTa § =gzm N9 R anenfrs om wQ 8, 39—
A’ +4n ——>Au94v - rays.
Au ——Hg198.} 8- particleé.

Hg*®8 2 7371 gm1x (Mercury light) F gam fen smar ]
ferg aaenfast St 9g=ra (Detection of stable isotopes)—
Freaf it A sRafy fw Al & =@ €
(1) 1@ WRAHET (Mass -Spectrometer) g
(2) AT T AT% (Mass Spectro graph) FIRI—dg g
Max A a7g A1 &, 97 T GUEMFTH B W KA AT K|
T %q &) 91 8 | ¥ ameaA F ad) Fvaww & g m@m ad f‘mr
QTR |
Wrarnit gaenfes (Radio active. isotopes dr Radio
isotop:s) — fedadt amauifas 3 &, % g Frea o (o),
dter (B) dar mar (V) FAQ ¥ 228 @A € | ¥ «, 8 qwr v AT
(radlauou) M Fga g |
. S@HE-F (o — particle)—3 c"hﬁlzﬁ qur 1 #IzW ¥ 9 3 |
= SR Q 9 (++) F A (Charge) @ 8, Na® g agd
sfyw den § @rieE (ions) H Y SR FW A A @l R | N
1 9/ 3378 20,000 Km & (V=2 10*Km, Sec). Km =@ |

frer-g (8- Particle) — qawzm % 7 R & | 773wt
FQ (ivnzition) A FAT TR FC Y &4 QA & | F AeT-FG A
71 79 300,000 Km. 7fy 8%¥ R (V=3 X10°Kn/ Sec).

.§
fi
g
£
;
y
|




-t oo ST

ey | *avfwfa Hig-tErT

- arAr-PRT—(y - ray )2 @f F awrw A @y R g
(Elechomdg,u(.m.) A €, 93 T a3F @FIF (wave lugh)

TFYW YA €A, TAH A 3 F A 2HF AR T wfs § e
HIAAIERWFIA B QU] He®l (cc) 141 4121 6, T 2gd & F7 €l 8.1

e Naat @aearfrs NN @ew (<, 4121 B) 3y War (v)
AT § AT z2d @ & (96 SRY g 4n1 F 971 395 A
Y Qs & | fya-fya zdaat awenfas T a9 1 Aewn, diy
qur ar GAQT § a5l F fae fam an1 @n i § 94 3991 24 Faw
(Half Life) 987 & | Au1®®, Au'9, Pu% F a9 QT %AW 2'7
R, 3'3 &7 aar 31 faaz & | 7af gad aua & g3 aat <1 wnar
qT W % WA <, B, adr v (190G § aga S@ &1 wit aF 5
1,300 GETIF 101 aeil ZFT WA &1 % & 1944 T 800 aq=UII%
Wedrmdi & | grenfaR F a@IAAAr (Rud.ocivity) #73dIX §
A (Curie=C) & g1fa3 {ear a1d1 & | 93 £§ AWenal gaeaiqs
THAFT N 3°700 X101 AT ZZAT (disin nglate) & aF @ I
(c)-wxamd & |

- ATt mwﬁrﬁr oA F?’IT?T (Precuction of Radicactive
isotopes)—Xf&Al wat wweartiw 751 (AT Zra sm @an s e

I3
.

(1) arptes Yemadl aaedfis —2 950 HFar @ d
Ra?20 Q¥ greaify s agt s amar & 0¥ 9.3 &, f76% sy 2997
T 983 & 7fas qar g\

(2) sfa (Amfecml) et mtf\?{?ﬁ—% il 167 O {
e Fer ar@mr g -

(a) =g1 $=¢ (Capture) ?T(t—&%'——m ma‘ta:r (N1#)
A FEF FY 8 THIT (ben bara) @ ol Tedidt ada (C4) agr
gEgtsM (Protoniam==H*) wig Qar § | a1 911X § 9% (S*z) q
gt wrediea (P32) gig frar s @iar & :

Nitgn  ——  CHpII0
332+n -_._.’ P38+Hl

2

2

Aliv



A

QA a1 aaEAIfAs / vey

(b) EFERET (Cyclotron) ® fd gRI—za fifr ¥ <
et anenys o &ar 8, 3% m-a7q (Research) & f%«ru: !Phn‘
fear AT @ |

e afTar & qmm, (Mcqsuremcnt of Radio Activity)—
Weasdt amenrdl ) WgAafar (radioactivity ) f?r::f gt
91a fEar snar g i —

(1) MACFAT FFEL ( Gc1ger-MuIler counter ) ?‘r{r-—

8% U FFUT F BY F 930 TG 2 | 48 TF DR A0 F AIHCH

F=9 Gla1 & f54¥ ) CHFNT 74 TR AN @A & (5 37% 0h-oF R 7%
gal ¥ Wi @y @ & | 99 TaF I A WAl GRG 93w R
Al 37 C@IHT F N9 B T g § T 8 aur g7 oF e
¥ qa} caadiz § 90 FQ andl & | S 5 ad F gAT @ qaraaar g1

(2) s@wEMZT (Electrometer) TU—34 37 ¥ WAARY
F AT AfE QAR I ARG g 3w Odl ] |

(3) ®2mifw® gaens (Photo graphic emulsion) gra—
ag fafy aga & &1 aur @ERy 8 f94% @Y ﬁ'fm‘a %1 diAar
(intensity) ar@y &1 & |

Fg Wsaradl guenfai 9 g

gu——  HEQemerfiw gaw Ued-amemfad
& @id & d@%a

grzz1sa (Hydrogen) — H3  =ndfys (Arsenic) Aso
#1494 (Carbon) C* gl (Bromine) B.8&:
anz1w (Sodium) Nu* szifegan (Strontiam) .8
flani@ (Phosphorus) P32 =ift (Silver=Argestum) Agtio
W% (Sulphur) S35 fza (Tin=Stennous)  Sy113
$31%7 (Chlorine) C3% gl (Iedine) I
g drgan (Potassium)  K*2  Jiwgn (Bauum) Ba3t
*feaqa (Calcium) Cu®® wifgam (Platinum) Ppo7
BT (lron=Ferrum) Fe% dqr (Gold=Aurum)  Aul®s
Rare (Cobalt) Co® qrr (Mercury) Hgtor
ﬁti}@ Nickle) N.59 K

qian, Cuppcr—Cuperum) Cutt i
F&1 (Zinc) Zn%

R by,

RO TN AN F LY D et g




ek [ qAeIfd -8

el @renfi ® aget (Importance of Radio

;auivc isotopcs )—%8% STl Mg W Q gl § fww #)
a9 ¢ '

(1) 3aT (Tracer) & &9 ¥,
(2) st (Energy) ¥ &9 % |
2a¢ (Trocer) & w0 # Iedadt aneafrs wowa fasa
AT wga whew s fRar o @ R 9wg AW R OWH i
(agricultur:) & 75T F & G Prr rmr | -
(1) Ff (agticulture), (2) wW@1aT fig1 (Chemistry), (3)
‘g (Industry), (4) By (Madicine), (5) et 9g (Radio
eves), (%) ¥ ( Factory ), ydts 99t ( Geological clock ),
(7) FfrdT mawg (Scientific researches).
gy ¥ et guenfaat 1 #ga (Importance of
radio active isotopes in Agriculture)—
(1) 87 (Yield)—fedy asii grenfal F 10 w9l 7 319
® o @) & | At E 4g e v g w9 F et A Il
it @) a1 (Co%) T mea wiar ¥ fAfka (Inadiate) &3 &, @
AT A A 3% 159 9 IR | T9F ARG ¥@H QU I9
s doT § fAead & aur AN SR e &1
(2) Qat A yHATE (D.sease Control)——?f’s’iﬁwﬁ gaeyr-
FRYau Q9 § Ml S WA wET FE A AT IR
qEl & | ’
(3) 73 ot (New varietics)-RfeNadl ancuifrl ¥ fadiga
grr D g9 (Breeding) 1 & A3 qu1 @rwaras e il s
‘BY 1 @33 & | Aswdza ( L. P, Breslavets) § mad 5410 g7 3¢

e s AT % g el 3 AR Fere (Cell division) &

aFTT A1 @ ] | T A S @0 % Q0 AAE A@ ge
AT RRE

S () uTET (Storage) —dit @ WA gmenad ¥ BARE
a0 % Alw &A) as A a8 ot far 1 avar €0 TE AR
Y osfa &3 Y W AgT 91 9% aren od e 1@ eFar g | &

“«a

fT.fl

I\
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ARG G497 eRefs [ tee

B3I %) 1o 9e f9ifa +@ € 4 7@ adl aks wgm (dosmaat)

HIM FhHwd § |

(5) SqTH FT TAT (use of fertilizers)—feNedt aet &
959 (Tracer) 3 & & v &0 wa ag welwify arege fom o T8
8 % A wraear 3 aw e @rg au1 950 @1 510 OF ofys w@ €
W 919 3 3 g WD aoewfyi wreare (F32) o1 dg9E g8

F1ehe § frar R A7 § fra-frm awg g agnd § eed € ) S99

T 36 |a T QY s €, 2R i aRkmEt § Wt qraa ((32)
%) SIRAA iR-ga FEFex (Geiger-Muller Counter) &7 &
¢ | 2ulq frg Y ) ofedt # oz Weedi Frewre gi=ar 3, sa O
A af 37w A ngad qar gaT-aAg At N Y F faw 99 § 5T
Wl | 317 TgUS aAr 89T W AT T IRE 2T A A7 Ay A
W W% & | 8% ard @ arg Aeded ancwl@R g ag N mgw
Rear st war @ 5 Fra O ) AT a1 @17 a7 3§ Bl ar § I8a
g4}  Fied {5 @1z a1 S5 NMaga N M azd 2 |

930 % acdt ( Tracer elemeuts ) 71 98 id g & 5 o

IgF A 10 NG ¥ ek @ F DA F (I 3 7387 9417 G

g7 | 968 3G @g A Ml 30 Y35 cm FTYT W AW R
=g 9411 w14 (Far i aFar & |

7% ara 99 WE ag A @ (5 7T F QY T aae
a% F03-F0T [ GeRRE 3 F ML g § 9@ 934 8, 19% AW
DY F fr 71 BreARE 5 @1 § QA1 qAR ATE F FA H QI LA F
e 9T d) FT F3@ & |

(6 wreERE F1 RadFw@ ( Fixation of phosphorus }—
qaUF FERE T 7 ga1 @arn S axar ¢ 5w F g A F2 §

FreRfEF @It 4 T 8, awg afy fa F @ (Fe) aur vepdiagm '

(Al) Sufeua @ @ weRfes § @00 #F AT Nfirs 27 adt &
Fras FIU AT ¥ Frednd ferk & waTg |

(7) Sara=ad (Metablism)—isael anemfal F1 @R |

S (Tricer) &7 # ach Mt 7§ @ 951 A wnals qfafsfmﬁ
o7 WoIaT (A7 9T @1 & | SAexW ¥ ¥ H o9 rfw“t # e
maiE (CO.) ad = fecgl A SiiRafy F qiftd @] QY 3 ot




feo gRafy T-EET -

(HO,) ¥ d7m 53% fra 9F Y arsffa’ze &7 YRTY (Sw thens)
arz?f% zét 1FR F 87 @1 QA famlw od dewrg % T T
Qo E EEES (Break down) %1 qaf 5g4% acl ¥ g & T
i o
Sk AR gl ¥ w37 \anabohsm) quT A=A
(Cut wolism) # €14 ai@ e sfafFral @1 9q T € 933 aal
g19T (74T a1 &%ar &1 g8 ani 99 far@ aa) (Trace clement) & Z141
F qresd # qar gl ur qieq gz LAl anearEal 91 eyEar g
aui fitw acit at w14 (Fuuctions) #iga &4 faat aat & | .

\Q) Fiz-qdar 1 WA (Insccr Control)—3fERit
grEdlial F (AFI0A g1 33 @4 alz-garial Qruma i sr axdl 8 N
fema% elzdlg ¥ enAHNW@E| T8 9L F FEYT ¥ afiad),
[egyil 4l (NgAl F qal 71 A%z g% I 399 § waad 57 sy ewq
& | Ta% Af\® S4% wii® @Al (Sexuz orgars) Y Jse AT
|M 4+l € (94% FRY ITF ST G%4T ) AF I A7 a3 91 @ AH
QAU Yzar g | »
\9) aTE-qIT & AFAH (Weed Control)—ifgzﬂw’f 4q-
eiAw ¥ 236 98 F  qaud (Weed) &1 41 ase fFar 1 a6ar @
AF @agE Al F e ety e d |

(10) Nl & ?ﬂ”ﬁ HEq= A1THNFT 7 RadFy (Fixa;id;l
of {ree nitrogen in plant nodules,—atzRad & Wt aq-
w4 agmar ¥agwd gw R A g@ aw Nat FAgw
(Nc.aules) § arzdaq #1 @i (assimilation) gl A I3t &
él gar afes ag sA% A1gTed # sqfer AR F Sfar (tissues)
Faag | .

(11) 9g=t & Sqrzw § afg (Increase in animal produ-
ction, = et ‘eneuifagl 1 varaar ¥ g9 3T @ ogw F g
I & 715 1 97 wFdl @ g9 segT § OF @ @Ak s

il uzs sl anenifasl & fawifga ¥ agrar <1 9Far 2 | @ 99 %’
a1 8 Ale, F A7 ATd @A F QKT R 1 9fE ) @ vadl 8 |
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(12) ¥¥A Ig (Radio eyes)—3zM & gha A I3 a@
ALt 7 @i 1 WeNgat agenfyat F gw G v awar g1 3-8
ALt & 4 w4 37 @ardt § (¥zwA (Cracks) 13,910 & 0 05 41 §
¥ efeng 7df g, A R AWA F 52 & A3 F 827 97 qar & gD
it grewfret % (YAYT ¥ 37 Mrzai (FUd) &1 a1 REWTES 9z
(photographic plate) X @ Srar & (a% & AGA cﬂ b Ag-
Y ¥ 37747 A7 GFAT2 |

(13) YRedvadt qrenfust srafe BET # AW 'u.c of
Radio aciive isotopes as pow.r)—gas T wis & w1 i fy
ST awar R | 3 % ¥ T o (% 30a a1 @ ¥ F@a § o< W
aueaifial ¥ SarEr S awar g |

C e

.




2 Q ' (Germination of Seed)

qﬂ'ﬂ (Introduction)—is et %1 @% Srer-ar w7 2 ) s
aga (dormant) srear § w@ar & | 919 1@ wYew § ax qm
w8, 99 a% (5 ¥ WGFw qnarE T A QST | fi @ @i
e RN e ;
(1) 74 (Embryo)
(2) #tst a3 (Cotyledons)
(3) @1 (Seed Coat)

VU (Embryo)—gs 3 firaa ( Potential) qvar § <) (& 63fm
H XS F aqar | qY # 3E A9 @ gy (Mature) 19713 9%
¥ 9Idl & WX 43 99 aF 957 Wyeqr § Ed ] 91 3% 419 32 aur @R
WAL A gl & | Nat § AT 979 9@ gaa g A, 98 Tt 1% B
e Q14 @it & gafa W7 &1 sam st & | 59 98 49 L IRER
TG § @t § a39% Araey (Seed Coa.) 1 T w1 @, w@7g
TLRA 037 § 73 U 99 968 § oFAT DT H 30T W
W andl & 1 A F g W c@ 957 avg B qIAM I& F ¥ 98T B
415 G rmination of Seed) 733 ¥ | NAFQ F QA 97
N ®1 @1 @ qar (5 gad § M6 & 9y war @ | €@ qqN[ 9T
2 < K) £y (Sedii.g-young Plant) #g3 & |
qt4f B @mafas 92 (Chemical Compostion of Seeds)—
PRt disil # 3aT swRuq wafE qur wwdfe LD B C
Sfaat ar falg 3@ &, fra-fm a3 o e ¢ | W—aardT qur
o D A s DA A afaas, A, N enfly § Fralgrged ®
L p AR g awdt 7w & A6t ¥ qar o4 € gtigg wivs O g
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&R | qEfd -<ama

: E?Hfm i #RA ard F18 ( Factors effecting seed
gex:mmauon )—disit & =iz ¥ fad frm wew agd & Abad €
(1) |#t (Moisture)
(2) s (Oxygen):
(3) ammg (Temperature)
- (4) Nt 9} maear (Age of the sced)
(s) s@isi =1 ST (Seed treatment)
(6) w#rw (Light)
1, | (L\lOlStutL)——-iIIEﬂ ¥ afgwacad sf 49 12a%
Tl %, a‘! iy § &% 3w wanis ol & Aes #1393
F foe wag® ol & | zafae 2733y (Germination) #AET 33
¥ g A @ it 1 afiwa 3g1ar guw T (factor) € | §19 A€l H
adl 7 gfaga Segw AT # 7 @udl 8, A 38 Suftud gz
afiFT (active) & 13 €, A% i Aiw 741 (Cotyledons) # 3feug
qfEd qur FgAAga W97 9319 % @) yarfas gt F ag
W CF gEAYd ¥IeY w214l § 92 S1a & | &9 gaagia AT qgrai
&1 $¥NT #% ¥ ( Embryo ) =e7 weargza 9 agmar ¥ g
Foea 0 FEner #@ and € (98% wo gy gaiF (adide)
aar 9i3x (Plumule) & ag@ sl & | disi & am A RIS E R
@9 % 2afl® ga (internal pressure) § 2% &1 911 & 8% FRg
9 g@ (Swell) srar 8 qur diwraig (Sced Ceat) §2 Sirar & <Y fF
TRiF (radicle) qur 9igt (Plumule) % 3g3 3 sgras d 8 |
2. HIFAFT (Oxygen—Neigu ¥ fag @atag skl
9 A1 2gd @ Alrd | I afibend mfeds warga (Oxidese-
erzynwc) EI 141 & 1 3 N F sigey ¥ g =2f4% aur 35 3 g
FI% & AIEAT F WAYIFAT 991 & | AIFAST F F 7 q=AT A7 FAA
Ti-maarss (CO,) & i & &R Y 1St & 959 wafiars
qE1T ggal ], #1it WU (cmbryo) F 379w arar § wrzdiwT qid g
U@ rarn, MeF Fng SAN ofy wiie Q widt ] muiq dwizg
g g |
3. ATYRH (Tempemture\—'g'f‘q T afazig O * 395 fNA=-
FQF AT 19°Cq 205°C aqbq 1 Aw(IgaHal gt 8 1 O°C @
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R : C diSigg [ 2’3

FT-F09 @t it #1 AFWG SF Ty & | /g w9 anEA (28°C'F
12:¢°C) ¥ disit < mnifya #% A% N dA fFar @1 awA R, g
RO Iy AT & | @ AN @ 2Ry e i anw (43'5°C)
93 0t &% 2 | S99 QIO 9% ISt & SuRva wrnEa 9RRT (active)
S5 gafm Wi 1 aea-fgdnw (hydrolysis) w3 . § fres
T YU 957 @ 8, i A F = a7 At & gfifeard
Fafia AT €T glargds A 8, ¥ wagean (Optimum) aressr
F&a & |

4. AT B FIWAT (Age of the Seeds)—HFFY T8 I K]
At i Fwar & 98 e AT av e § waan w8 ) wivws

- g Rar w1 8 5 g 0% g qgr Aga f‘i’?ﬁ % W 13 s T AFTT

e ghar |

5@ i Tl # 0 %Tzntit SR £, s wm o
SIged 0 g2 M @S 2iER adl war Wi % 7y W ;i
A= (orgaruc compounds) €& & s % HAE (inhibitor)

- wEd w9 ¢, aw—admfiaa ( NH, ), @ﬁnga (Glucos-

ides), arzg) @rat® wwa (HCN), masaEe , (Alkoloids) gur
A9%3% 9@ ( essential oils ), 9@ FAAN F EY AN N FH
&t a% @ far snar & @ ¥ Qg% oz (inhibitor substance) 4R-
AR A9 ¥ At fvw 9@ 8, frad Feg ZEe &R @ |

ag @l a1 § f6 wa St A magaEdr ¥ afeE Rl as ¢
i fear wrar @ A ST Zawy w0 A TR FA AR @t £ | dmfat

. %1 9% 74 & 5 wE &) aF @ 9 $ TRy A6 # wrba AT T

4R ware (Amine ), Tige (Amide) awr €A Hw (amino
acids) & agad @ §; Fred S At § gre a1 FRia aE &

- qiaT, S fR e § e W A R |

(5) E?HT & QT SIER (Seed Tlcatment)-eﬂsﬁ agy Qbt

A1 A1 A g7 & fog At A 77 971 § SER (treatment) 7y

wirar 8 e arr a“tsﬂfaw Rafy A i & Eﬂtm 9 Q3 ¥ aT
=T G S

- (a) PO F AR B DT FU—R mm ae (CaSO,),

TR FfE (CuCOy), TR ArFEEs (CuO), T Fwree (CuCly)

e L P

@

Rl B IEEES TES A




ReY | WG SIF-18ET

FIC AT SRS quT FOL A | 7 NG #1 0qw Ag & 4
(Bunt) @1 %34T (Smut) AW F sam F fag fem smarg |

(b) wF & FTATF AT HBE(F AREH B TN TA—LY
AR ® a1 A 3 Qo N Aw ST AT § | AW AR FALE
(HgClz) ¥ =g % st # &7 (Scab) Jm & qar 3 B PRIRAA
(fusarium) ¥ AT ST GFaT R | AW F FEAS NEH T T, 72T,
%, M qurwea A A STHR FQ € |

(c) Fre gt wwwd & N & wRRS ww@r (Zn), A
(Ni) 7 &gt (Pb) Fea aut 4% (S), warta (1) 3 s (C)
fta %1 0t gaW wEE-A (fangicide) % 4 & g {1 S0 g1

(d) ¥ TR ETU—AS B a8 A Y ST F ¥ A N
% (Loose Smut) T Y AHT T GFAT & | 765 (WG qH1 H AT
559 FCF NI F 747 8 — 10 AT aF I WA &, A<l A @ IFE
¥ STEIRG A ¥ SAFHFA A MM AN & it 8 1

(6) 5T (Light)—%g @it 1 gewe Afwy A9t e
R AT 7Y F FRY 95 AQR, 3 |I Y FH F A 1 RATY

T F IIRAT agr #FaRafy Q1 § g5 sarT AR R, I aw=w, AW,
gaac (Clover) SR |

AW S TAA G Al WA SfifFard ( Chemical
Changes during the Germination of Seeds)—fiwigey ¥ ana
A A1 @Al ARt A Ay F1 ST (metabolism)
Fgd & | 5T NG A SIF a9y §@ a1 e A ST g AT
FATGIA A T (embryo) F Afwrl § 1T w4 & NaH FRY
% Hfaat w1 fratg Qar & | AqiEFE § ¥ 91 Wk ol s
w1 T § o % e € o ‘

(1) sty fag@wy (Hydrolysis)

(2) AEFAHFT (Oxidation)
(3) Itnfulea (Desmolysis)
(4) gxang (Synthesis)

- AiF # ST et Wil Al Qg (enzymes)
Fauda g, o fe e o HE—
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(1) FEfarggsis (Carbohydrases),
(2) srgdsist (Lipases),
(3) MeA«T (Proteinases)
(4) efHAST (Aminases),
(5) g=ass (Desmolases)
(6) =TEEIRSS (Oxidases)
fal d N 9T uFF war g IaF Fdfazge  (Carbohy-
drates), H1&F (Protein) aqar Fer (Fat) g @91 #zaqq ¢ |
AiTRY F gAg wrArgee & Sufafy # A WAt ofada g war
& R 9T Y 0T w1 (BT war |
(1) wratarzge &1 SUEE (Metabolism of Catbohy-
drate)—dlSt § €214 geg &7 ¥ ala war & st % <A (amy-
lose) au wargendfizd (amylopectin) ¥ #7718 | ¥ 9514 CorER
(amylasc) a1 w1eRRAF (phosphorylase) affeT (enzyme) % &I
WA, AR auy 236127 § 9w 9 & | 7a § SWHA quw AwAS
@ [T CAH T QY GAT § 957 S0 € | S IGHS gaATEad qar
AR X757 F g0 949 § ¥ {oEAw (Hexokinase) g=gn &
&R GFIT — 0 — Glehe H agq qa1 & |
Starchm]—asi—rl\hltose \/Ialtnse ucose Hexokmw€

Glucose — 6— Phosphate (G-6-P)<——

qGg 37 @9l & wrepf@a (phosphorylase) g wfys
Aar & I9F 19 w1 fQAgeq (Breakdown) aar frig @ A
¥ gy o glar & S—weT, AT 997 Wi | ¥4 G F g ©E 85
AU A -1 Fehe (Glucose~1-phosphate) aFar & S f& w1enr
FFLEd (phospho gluco mutase) Qg & &R1 TFIT-C—FEHE
(G-6-P) % ag@ wrar & |

phosphorylase phospho gluco mutase
Starch G-I-P > >»G-6-P,

U SFR ¥ 7 AG-6-Fehe LT A ¥R AERA
(phospho hexo isomerase) & &R FFRIN — 6 —G ¥ IR




88 [ qeeafy sg-waEa

qredes (Hexose dip11osphatﬁse) ¥ G I — 1,6 — & TR
(F-1,6-di—P) % ag@ sar &, e At (aldolase) TFITEHA
z1zarR @ Cdlids wiehe ( dihydroxyacetone phosphate )
3 —Fefgaw  fage (3 —phospho glyceraldelyde) # =@
3N 2| TrEaaEE) CdA @Ehe aul 3 — FERiged (EEES o
gat & Agded (Isomerase) TFATEA F @I Ag@@T &l o

MIER Y S 3 —GeRfaew RaEe (3 -P-G) Tl 8 18
=% afafearEt & qyand argERs wea (pyravic acid) # ag@ Sar
2 | ql® o s 31 =% (Kreb—cycle) ¥ @& gaar 2 @1
sradiET (oxidize) A Fiw 18 FHERE (CO,) am At (H.O)
% age ST R | o7 AR B 9de § AN R R —

\

Carbohydrate (Starch)
TR (e2rs)

|

Pyruvic acid
qIEEAE W5

v
CO;+H,O+Energy.
FAT SITAFERE+ T -+ S
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St “chphosphowlafc;_I_I,P{hmphoglucomu:}f G éPlgosphohcxoison.mcx{scF 6P

Dihydroxyacetone g‘;ﬁf
Phosphate phatase
Isomerase MdOhSc,F-I, 6-di-P . -

5,3-di-D.G.p Dehydrogenase x 3. gi.p.G#———»3-Phospho glyceraldehyde -

N {3-P-G
Phosphocarboxyl !
"transphosphorylase .

.3—P.G.A Bhosphoglyceromutase | , . , Boolase 015105 pho pyruvic acid | |
Phosgho-enol
trans :

+CO, phosphotriase
. ¥ Pyruvic acid '
1Oxaloacetic acid+ Pyruvic acid <) L
N L
C
;9 \eévo"

“Malic

dehydrogenase
Malic acid o Cis-aconitic acid
4-H,0 '
» TFumlcxasc +H,0 .
5 Aconitase
(CH,COCOOH+3H,04 %02 —3CO2+sH,0) ¥
F ic acid Iso-cittic acid
umaric act KREBS—CITRIC ACID CYCLE \ :
—2H —2H Iso-citsic
. succinic dehydrogenaso:
1 dehydrogenase o
sucanic acid Oxalosuccinic acid &
xalosuccinic
o decatboxylase

o —Ketoglutaric acid '~
RG. = Phosphoglyceraloesyds

{:’G.A. Phosgyceric Acid

:«:qfrin': %3 % (Kreb-Cycle) # ) aga ¥ wiwq a7 § SAY a7
(Fat), ST (Protein) a1 7% Frafarggdt &1 fwiq Sar & faar saw
3 ( embryo ) qur 4iF ( Seedling ) 7 & ¥ faw +@ €135

A&l & 7igy F gwg ghe (Sucrose) FAT 8 |
‘ Phosphatase

Starch =G — 6 = P———F — 6 = P—————Fructose

-+ .
H:;POA‘:

T ot S e e e
T e e b e S




R8¢ [ Q@ 19-WREA

Sucrose Phosphorylase

Fructose4+-G-1—-P —> »Sucrose-+H,PO,
2. 9T FT 997999 (Fat Metabolism)—arat i g @qg disw
9% @ar &, 39 gaq 997 qg14 419 qst § 93-39 AfAF (globules)
w1 § oFE & 9 & | isizy & gag J Maw (globule) &-
quq PR ATHE H T I3 & [aF w12y a7 %A I TG
1 AT qUaw asa (Surface area) 9@ & 9@T 8 | O F STTH
A % 3qRafy ¥ ereds (Lipase) TargA 381 A Fgaua aar a6
vl ¥ a@-fgafia (hydrolyse) &% 3ar & | faeua ar %9 9% ¥
AR FAT =1 WFarse (CO,) am At (H,0) # agar sar & a1

wR dRaffa Qaara |
Lipase
Fat——

Hydrolysis
(a) fi@aua (Glycerol)—ag &4nan wewiis =7 (H,PO,)
Y G FH 3 —FEH Pagae Farard s (6 S-air¥as (de hydro
genasc) UREIZH ¥ A 3—weRigeaw fgaee (3-P.G. )
sae oaT 2 frad a1 QY r3ElF wed gqal 8, Jeadr FElRIRe aar
2 | wrgalys wea o fyaiy % 39 gwR ¥ dar 2 99 fn aElage
$ N7 & AT & | AT TEA KT T ¥ T T FAT STE-HHAEX
(CO,) qur it (H,0) # gz srar & |

Glycerol +- A T P—— 3 —Phosphoglycerol

—>Glycerol-+Fatty acids.

Kreb Cycle
CO34H,0 «~——— Pyruric acid<—— 3 —Phospho

, glyceraldehyde

(b) a&yT == ( Fatty acids )—ag #3a1q F41 «man @ 5

qay =eal &1 mEdsey ( Oxidation ) 8wt 8, Wa% w1ty gfyfes
st (acetic acid) aur ¢RI cfifes 7@ (aceto acetic acid) mra
far 2 1 ¥ e aray Faaa ofafes @ ( Oxalo aceticacid) &
g w0% @zF wva (Citric acid) aARE A H A F g a5 &

Au(



i
—p,

AFIFY [ 2%

&R FEA Sig-nwars (CO.) aur art (H,O) § gz amr 2, 7=aar
a3 Filege ¥ |9 @ E fraw IqT il ¥ Suwd
(metabolism) 3 far a8 |

+ O ;
2R COOH———————CH;COOH -+ CH,COCH,COOH
Fatty acid Oxidation Acetic acid Aceto acetic acid. -

(n = gdig 7wl & 7QAT A FE17)

3. TR FSI9T4 ( Protein Metabolism )—asizRy & .

ang A6t § wafia s NET 30 § @a DR T 959 3 7 sl ¢

# 9@ oal &, S&l 9% A 990 a1 8 | 9T @1 47T (Break-

down) MRANF (proteinases) THEA & gRY AT & S {3 fisit 5’;!
suftas @3 € | Sugw S F SafRad § ¥R ( Papainase ) GEA |
NS N e Yeerge (Polypeptides) % fsw qur 3§ w#llq) oeq &3
a7 ¥ qRafia 7T 3N 2 1 % ayER 9ersddw ( Peptidases ) |
TRIEH & 9A1d ¥ Ol deree @ frafa @ off ) e 3w

ST & 1

o

Papainase
Protein — ——>Polypeptides+ A mino acids.

Peptidase.
!

: Amino acids. }
%@ AR ¥ 39 WA e P 9 g dar @ & fa
& T gt 8 1— j
(1) FgfEad G (Nucleo Protein) & faaiw &
(2) wEA (Enzymes) % faia d : :
(3) =AY g7 (Deamination) AT 2141 7 N Fw|
(4) 31t (energy) &9 H
aﬁfﬁz&@:ﬁwwnwﬁmé%@ﬁ A 75 A 7 |
zz@ [deamination) FTd # | muig € A2 ;eq (Keto acid) @ 5
afrar (NH,) ¥ aga 33 € | 28 =iian =07 ool ol & j
|

sreit Y @anT F& CArEe (Amides) T & | S—LE@UAT (Asp:
agine) a1 R (Glutamine) 1 ¥ M1 zarge MAT F Fraig




P SRS OV S S

Roo [ Fqufy JE-wET

TRHATY AW & € | 59 &7 7T 1 g TR @ PR g
TR e ad §, R 4T (embryo) mad o F R A E )
T sl # O N2 ol W fale dard ¥ 9w W
1T STg-srFaTEE (CO,) qur ara) (H.O) # w7« &, Rrad 75
91 (energy) Sera i 21

ﬁoon' : COOH
. [

- CH, CH,
| + O I
CH, >~ CH

[T}

| Glutamic acid | E
C—-HNH, dehydrogenase . C[3=O -+ NH,

COOH COOH »
Glutamic acid o« —Keto glutaric acid
COOH CONH,
Ny l
CH, CH,
| Glutaminase |
CHz +NH3 . ?Hz + Hzo
I
CHNH, ClHNH .
COOH COOH
Glutamic acid Glutamine (Amide)
CIZOOH COOH
(in ' CH; 4 CO, + 3 H,O
~?H, +2H,0+30,  C=0 '
.?=0 coon
COOH ,
« — Keto glutaricacid ~~ Oxalo acetic acid
( Keto acid ) ~

-

x X X
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(Cheniical Composition of Seed, Fruits and other Pl Parts)

9

T
!

AR s ke er QNS Bt wake AR R
. URAr ) Gfmar ad R 2af oF & sy anlt § A Nfiw g a
Bl qut w7 anit § 7€ A o A 7d | 9e B g
T e ol FeR Rt gg fmd—
2l (1) Nl F qRarc (Family) qar sufi (Species)
(2) Dt F fr=-fr= 3
(3) st= (Genes)
(4) wng
(5) erifa
(6) arz
(7) s
(8) 4fa
‘ t;, (9) aTEET qur SHW
(10) @IT qAT ITH

el &1 @rafE deaT uF gk ¥ few ar & 1 fvar o &
efRa 1@ N} F 7 g fE-fE qfar am A9 E Hora wiE-

[ ——
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- qa l (Rlpenmg)

qmm; %A (ripening process) g W@WHEMS afcade g €

Y ofigds Fra-fiw wrfe m9adl (chemical constitu=

cuts) & % AR it qur sfwEl § wrar srar 2 g fe FET
- 2 &l qur aRadt & 9 SR a1 geT w9aa e § - -

(1) MeRfET
- (2) Ul

(3) SfF=s =w
(4) 015t
(5) fmiiee

: (6) T=1=
(7) =g
(8) 7
(9) ® &
(10) WEAW
(1) 7l

(12) IFqAS |

(13) glvegizs
(14) dex
(15) AT
(16) aar

(17) Tt w1

(Protopection)
(Pectin) -
(Pectic acid)
(Sucrose)
(Pigments) -
(Starch)
(Tannins) . :
(Glucose.) _
(Fructose) i : o
(Maltose) , -
(Dextrin)
(Cellulose)
(Aldehyde.)
(Ester.)
(Protein)
(Fat)
(Organic acids)

97 ARWIS WA AT 8T ], A1 Sedw waaat § @i qik-
3d7 Gearged (enzymes) ¥ g &R T 8 | w@F qur afesal &
YR T & AR Y & R i—

- (1) mafas aRars (Natural ripening)
(2) #tm aRarF (Artifecial ripening)




qfRaTH | To%

(1) siEfao® 9Rar®s ( Natural Ripening ) —aa, 1928 §
A (Rose) T 78 aqrar % 97 famadt @wg® (Cantaloupes) 19
e €, @ SAH gew 9grdf (dry matter), 3¢ @84 (Total sugar)
ga-gita 318 ( soluble solids ) % sfwa quwr W@ #1 RS 99«
(specific density) @5 wrar 2 | g8 w5 & Ufke®  (Pectic) agrd
ZRafiq &ar 8, 9%g N Feq  ( Protopectin ) agrd Yfea
(Pectin) au Afes ssw (Pectic acid) ¥ fAxfa & wm@r 21

gaT (Allen) ¥ 1932 # 7 w1 % ¥3 (Apples), 73, (Peac-
hes) Araqet (Pears) 41 @aFl (apricot) & W (colour) md %
e R A AEEEal &t 8 | eft gl ¥ @ 9w #E F 99E 8a
(sugar) %t AT Ferd Afw & S & qur agr (flesh) w gwww
2 a8, 9 IRIs 959 F1 FA qeaqd IRadT € | 38 whiE
et § stiud Ters @aa # 539 AT 8 | wwedd (Caldwell ¥ 1934
3 7g Farar % gaw, 7, 99, Ed a IQ F a7 (young) wl
# greiew #@rae aigar (Hyvdrogen ion concentration) At F 7=
i AEEt FeqT A 8, 9C8 WS T FF 9% Q99 & IA9 el
| A and @ am A F SR w6 @ 9g 8o AT )
% e S1RQ Fol 5 1@ 1 IS 19 ATE KAl qA-a AlfE & 9w
2 1 s Teiat % U SR & HA1E (coloid) aar Yw-arw
(cell well) % %g mragdt #1 imbibitional FwaT a7 St 2

(2) Ffam aftars ( Astifecial ripening )—<= %@t 1 gHm
AT (Stimulus) 9z} G100 GFAT SiaT & A 98 W aRarw Fad
# 1 g iy aga ol ¥ 9AW § @l 0 <@ 2 qweg Ag 797 § g A
s =1, GaX], FAT, GO, AT, AT REa1 waar, &g dad e
f wft A SR AR § 9F T A s A a1 @ & | 99 @ A
QAT & A1 5% 1@ g @ 8, &t (Denny) q 1924 ¥ 95 samr
s 19 9 @@ @aT @ at a8 @) S A T § axw St & N 9 W
- SRS Nt syRafy F FRE &ar 8 | Az g (Ethylene)

e ¥ ot A owEr @ ] | @d (Harvey) #1 98 z:am:ré‘isgﬁx- (\
T F ERT G AT ST AR & (es fh e an|  afaia @
il 3 am s g Mee ((Tannins ) FedE & 9@ ¢ | @

% el
4

Ve \v___.?

N

e :6 &__.___,,_,____ﬂ\‘r”"m_w_ .
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Ro% [ EN SiF-18gT

T il B IE F QA anwT 65 ¥ 70°F @@ €, aar 1000, g
% 73 ¥ OF 99 FT g e 13w e §

et # afg

(Plant Growth)
gf=Ea—

Nl @ afe Aowr e (Cell division) % wry gt 8 |
g fone 77 G097 9951 ¥ SfEt (dssues) H @ QAR ) @
amit # aE O S, ¥ SRt A ) S (Meristem) et § | 39
W ST Sl 9 2ed €9 B wagw qwrAt ¥ wiadla w9y g v
gl NfAFA & FE foam (division) ¥ gy 73 Diigwral @ ,
fFaig w81 i § 79 9% AWt ¥ AfE R S stal o
frailg Q@ 1N EFa R S @rqA e §:

(1) Zmeu-sarg—&pwar (Apical-stem meristem)

(2) Zmea-q@— fawsar (Apical-root metistem)

(3) YergaT FfTaw (Vascular Cambium)

ST A0 €29 fANEd (Gymnosperm) aqr mfww &
T A At HaF O TG O @R | EF ARRS g
FA0 A4 2w (In.cr Calary Meristem) Wt 757 ¥ dY§1 & arar srmar
& <1 % ge1 &7 ¥ ¢& @ 9@ ( Mono Cotyledonous ) QA
&l afvdt qar @3t (nodes) ¥ ST qTAT ST 2, 9% 5 A F atz
F AR arr wrar & 1 A F 3 3% ) aFR Y it 2 —

(1) mrafs 3f& (Primary growth)

(2) aeadf afg (Secondary growth)

qafE 3fg ( Primaty grorwth )—grafis afk 3¢ af &y
7gd € st & =y 74 (apical root) @& =wed @y (apical stem)
T T Al 8, Frad ara wrafis sl w7 fralg & 8, e 9
A % A (tip) writ & ek & afx Qi R, e qur qai § wrard
famet ATd & qur Yt 7 afwad, 79-A9 (oot hairs) 7 951 fraad & |

9Rawit 3fE (Secondary growth)—s JergaT (Vascular)
a7 %% $f70 (Cork Cambium) & afg % wreq sRat @ & a1

2 o A o ot 2z w3 & )

s
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qRarE [ o

Qi F ARH e & owrew § Ddarw F g T
qETaT &) AT 9 a8, fEF FRy AFA] F AR % q@r @ | 57
frlta aqrdf ¥ MArA &1 fralg @ard | sw MR w7 AR
et fify=a fag @ 9g Srar & &Y Pfew e g aa anar g |
NI F A A THR & 53ar & |

(1) MScarw F g@dwa (Hydrarion of Protoplasm) grar

(2) @it % RS 77 9g7d] 1 NAWET F FARTT A

T A F fmlg F @ AEARks Afww § 08T
s AT §aar 902 HG A FElarEge # AW AT 8, 968 a4
RIGFAT & 77 F 7T NEAHA FAGIZE F QAW FA AL
g faa® sg At Gfy (Cell wall ) :1 A1 ag 9w 8, aar MR-
@ § @ F FCAT AQ@ € | |

@Al qfas ( Chemical Changes )—qat ¥ afg #
567 &1 ¥ g1 9F F RadT R € :

(1) dyasy (Synthesis)

(2) fageT (Break down)

3 Ft gwa Adt & AfgwrEt T arg-am ) we € ) e
FralgEge, ST qur 99T qa1d F1 Gy ged § | ¥ AR &\
[TeT qd@s AUTH Al A g1a1 @ar, (Fed ql, F1ET g Ar3ags aqr
st (energy) ar@ €T & | 3f% § &N T1@ wwrafs RadT | a4
# A9 @ R

(1) FaleTZEE A GIATY

(2) NEAT F IR

(3) aar qgrdf 1 3R

(4) Frdlarzds, MAA qgr 787 Tl 95141 F1 FaeT —T8 T
& adgun dyama Gl 1 q (digestion) gk & S P fw E—

1. FralEIEEe i—
Invertase

C.. H,, Oy - H,O————>Cg Hyz Og4Cy Hyy Os
(a)(sﬁ"’cxoié) = (Glucosc)  (Fructose)




Rogf gy sfig-taraq

o Diastase
(b) (C4 Hy, O;), 43 n H,O—————

); St;_rchlf ! : 50 to 57°C (Maltose)
(C) (CG Hlo' 05)n+ 4] HQO—‘——‘—>C3 Hl“ O

32 t0 42°C (Gﬁlc‘oge)

-3 n Cpo H,, 011

‘Starch—\mylodexttrin—Erythrodextrin—A crodextrin

e . Maltase Maltose
P (d) Cie H«z 0,,+H, O'—“‘ —2 Cg Hy, O
T (\IQItOSC) (GIUCOS_C)
Inulase
( ) (C6 HIO 5)n+ n I_Izo—'—_—;"n C6 ng OG
(Inu m) (Fructose)

2. =@Hr3§' —
(a) Glucosides——

—Glucose-}-one or more other subs-
tance usally of aromatic nature.

: Emulsin _
(b) C,,H,,NO,,4-2H,0 ~C,H,O -FHCN+
30 to 40°C 2C, H,, O,
(Amgydalin) (Benzoic (Glucosc)
aldehyde)
Phytase
{(c) Phytin glucoside- > H PO, 4+ C¢H,,0,
(Hydrolysis) (Phosphonc acid) (Inomte)
: Rhamninase
(d) Xanthorhamnin >Rhamn’n-glucose
- (Hydrolysis )
Myrosin '
(C) C10 Hls N K Sz Om~———-—-——>c H CNS+ Cs H12 Os
(Sulphocx anate) (Glucose)
" Sinigrin _

(Glucoside) —KHSO,

S
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v

¥ afRarF [ Ro&

3. S QAT ARfIe = —
prasc ‘
Fat, and Oils4-H;0-——=—===G ycerol+3 Fattyacids.
CH,OCOR . . - CH,OH
| o Lipase |
CHOCOR+H,0 - ACHOH—{—;RCOOH .
[ , |  (Fattyac ).
CH, OCOR _,, .CH,OH ..
(Fat or Oil) . - (Glycerol) ..
4. Qlé\fa — U : L e ro

: ‘PIOtCOSeS or Pcptones .
. Hydrolysis —

Ttypsm or Tryptar Protcoses Try psm e
Armno ac1d

Pepsin ot Peptase

(a2) Protein

(b) Protein——————"

Pcptoncs
Etepsin ) . ".‘ o
(c) Peptone, Prolamine,—— 5 Afaino acid
Polypeptxde, Caseln . ot L
’ Ereprase - -

5. dfFe® ogTa
N Pcctasc o 4
Pectate.

Pectic Substance-——-——>Coagulates——~—-———>Ca—
FlETES g a1 @1 7Ad § @ B MRED A I aqamr%
aht%%aa%%aaqgm%,acoz,H Oam s@ﬁﬁgsﬂmil
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(List of Technical Words)

Ab_éérption-—iﬁw
Accessory—ag1as
Accessory. factor—saras
Acid—rq
Acidic—'—il‘@"tf{
Activated—af#fia
Active—safi;y
Adsorptive—=fagiing
Activator—afisg Few
Albumincid—oeqfiHtg
Alkali—gr

Amino- acid-—ufaa mw
Amotphous—xafgfy
Amphoteric—3wgy#f
Anabolism—sy=qiqag
Anaerobic

Anemia—3F gar

,Auntihaemorrhagic-sfit g
Antioxidant—ufy wrfimeEs

Antirachitic—Ra=z Qs
Apical—uxey
Aqueous—siiy
Artery—qaq
Asymmnietry

Bar—ag

Base—aarge

Beater—gtge
Beef—awig

Bile—ftw ,
Biochemistry—sfig w@raq
Biological value—3% g
Bleaching—fi<as, R

Blood—=

Brain—unf&ass

Break down—fygaT
Breeding—gsAq
Bundle—aqg

Bunt .
Butter fat—wgaT Sz
Calcification 3wdfigrg
Capillary tube—3fXrar 7ait
Catabolism—=g3g
Catalysis—sag<a -
Catalyst—sedes -

' Catalyze—3diRa

Cell—sifasr
Cellwall—sifgsr fifa
Chain—s3 @@
Chamber—agg
Chlorophyll—awgfsr
Coagulation—&=
Coenzyme—ag g
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Cohesion—3a@nt

Colloid—=fa@
Colloidal—fwaa

Colouring matter—<5 &

Common—3aE
Condensation—dgad
Configuration—{wT8
Conjugated—a7wl
Connective—dat

Consistency—g4d, EFd1

Constitution—dTq
Cotyledon—{I13
Crystalline—afafy
Crystallize—&®1{ed
Deamination—%#H! LT

Dccarboxylation—%ﬁ'fﬁm‘ﬂ

Decomposition—f&a2a
Defect—faRa
Degeneration—7 %@
Dehydration—fsa#tq

Dehydro genation—&TRE IS

g a1 Fr- eI Ry

" Derivative—89Td, FI=

Detrived—gdq=R
Dermatitis—&=T 94
Detonate—IERE, TWEAT -
Det,onation—ﬂ?ﬁ!ﬁ
Dextrorotatory—&adi
Digest—a1=
Digestion—a1=7
Dipolar—{&sdt
Dormant—38d :
Double bond—3" ¥

aﬁ'}ﬁﬂa’isﬁeﬁ/{u

Dough—3ta1 #ier
Dry—g=
Drying—g=a
Egg—iet
Eggwhite—%iT @3q -
Eggyolk—iz dia
Elastic—geqren’
Embryo—aw
Emission—seas
Enzyme—af¥w, G=EA
Evaporate a5
Evaporated—-aifera
Evaporation—amsgT
Even—a&q
Extensibility —freardigar
Extract—fassd
Extraction—fAsgq
Eye ball—3x Ma®
Foetus—
Fission—fa@dgq
Flesh—ia
Fleshy—aiaa
Fluorescent—afd gia
Force—ad
Forced—aw#d
Fracture—ia (ARY)
Freezing—-&HIET
Fuming—a4#, gANATT
Fungicide—%%g, @l
Fungus—&%a!
Gastrointestinal-
tract—BTATEE TR A
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Germ cell— sifqa afasr
Grinder—=%# o
Haemoglobin—%fa% afigar
Hardening—#310#xq
Haemorrhages—&faz &@na
Hemorragic—afit CICH A
Homognization—aafad-
FQ
Hydration—si@ 915
Hydrogenation—gIggi1at@
Hydrolysis—wala fagaww
Hydrolytic—sia fazams
Hydroscopic—mmZam
Imbibition—=iasdex
Impulse—zraat
Inactive—{=fisg
Incorporation— &RETT
Incisor—&12 a@ gia
Inhibitor—fadig®
Intensity—diaar
Inter cellular—ziq: M=

) Inter muscular—3faxy gt

Ion—a/ET
Irradiated—fFeaiifaa
Irradiation—fRafiaa, AfdT
Irrita:ion—gnga
Irritating—amaz
Isomér—aamaay
Kidney—3yzt
Ketonic—izifas
Laev orotatory—araradt
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Lard—gzz 9t gdf
Linkage—srq,
Liver—agfy |
Lubricating— g
Mammal—zgaar)
Mature—qiiqag
Maximum—szifqsan
Mechanism—usq
Melting Point—zais
Meristem—faasar
Metabolism—3qr993T
Methylation—frargalawy
Molecule—zg
Morphology —=r#iRala
Mould—-’iﬁ‘iﬂ
Muscle—ugit
Mutarotation—afiadf gq=
Nerve—d i ‘
Nitrogenous—ArgZsi
Nonvolatile—zrasasitar
Odd—frm

Oil—aa

Olive—%&ﬁ‘ '
Optimim—=ggaad
Oxidation—?ﬁém
Oxidative—mradiat
Osidize—nTsa.34
Oxidizixl_g ﬁgent—ﬂﬁ(ﬂm
Paéket'—'gﬁir&{-r - '
Paint—3w, .
Pancreas— spaqigy
Partial —srifgs.
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Permmmon—%'g

" Photosynthesis—#q-

RGN : :
Physiological—giR s
Physiology—fat A
Pigment—Isi®
Plant—q1ey, gadfa

. Plumule—38ig

Process—uma
Product—sarg
Prosthetic group—aaRiftsd aa
Pulp—gml
Pulvarized—3gf@
Pungent—
Purple—auat
Radical—q@izR
Rancid—yfaist
Rancidity—gfasifear
Reagent—afEas
Redblood Corpuscle (R.B.C.)-
qTe AT FQH
Reduction—HaHQ
Regulated—fdfia
Reproduction—asqT
Research—zrgaga
Reversible—fudia
Rhombic—aasgis
Rigidity—zgar
Ring—a&a
Ripening—afai®, aRTE
Root hair—q@ A7

AR TR a1y
- Petnicious anemia—geTwgiqar Resm—ﬂm

Rotatlon__si:q;r

Salivary gland—ae s
Salt—aag
Sapomﬂcauon—mg:ﬁm
Saturated—d3g
Secondary-~fZdtas, ‘R?{af
Seed Coat—isiaRq
Semipcrmeable—=d q3%7
Sidc—f‘QTﬁ

Skin—=m™

Slimy—yafias, Zadfea
Smut—&ga[

Soap—aEd
Solvent—{aa@as
Specificity—fafiszar
Specific rotation—{qfee q?j:r
Sperm—gHY
Spermatozoa—g&Rg
Spin—3a2ar1

Spun—az1
Stain—AMRIEH
Staining—= I
Steam—319

Steam heated—919 3fe1d
Slem—&¥™
Stimulated—s#laT, &
Stirring—faEia
Storage—IgTH, AIER
Structure—d{=Al[
Subcutaneous—AIKIH
Substrate—f&Ta N
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Summary—araisr

Super heated—xfyag

Synthesis—ggamy 5

Synthetic—ifyasz

Teatgland—ilm afey

Tendon— %’QEU

Thawing—f# gaq

Theoty—arz

Thermal—gsq7, qrdly

Thermal agitation—ziq
LI

Tip—az

Tissue—gfy

Toilet—s3 ¢

Toxic—furag

Trace element—fytq qeg

Tracer—xqa1eH

Tracer elem ent—yIgH a

Transamination—sa) Etﬂw

Transfer—zuraraz y
Treat—3q=T ?’
"T'reatment—39=[<

Triple bond—fwaasy
Tropical—3ey Ffageyg
True—aars
Turnover—xag
Ultraviolet—aqar 3t
Vacuole—zagqA] L
Violet—3na} '
Viscosity—sgaraar
Viscous—yar
Volatile—amgfiq
Wave length—ata qeag /!
White blood corpuscle (WBC) |
AT &Y FgH '
Yeast—aix
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Activator 133
Adenine 89
Alanine 93, 95, 99V
Albumin 8s
Albuminoid - 86
Alcohol 72
Aldohexose 20-29
Aldol condensation I14, 115,117
Alpha particle 183
Aminases 136
Amino  acid 91-101
Amino acid synthesis 120
Aminobutyric ‘acid (r) 99
Amphoteric 14
Amylase (alpha) 136
Amylase (Beta) 136
Amylo pectin s1
Amylose 51
Amylum 50
Anthocyanin 15
Anthoxanthin 15
Araban 16
Arabinose 19
.Arginine 93, 94, 98
Artificial Silk S 56
. Ascorbic acid - 168-161
/ Asparagine 93, 98
Aspartic acid 93, 97
© Asymmetry 15
Atom 180-181
- B
Beta alanine 99
Beta particle 183
Biotin 177-179
Biuret reaction 81
‘Carbohydrases 135
‘Carbohydrates 13-61
Carotein 104,146
Cell 1-12
‘Cellobiose 17, 47, 48
Cellulose 2, 17, 53, 5§
‘Cellulose acetate 57, 59

Cellulose nitrate
Cellulose plastiz
Cell wall
Cephalin
Chlorophyll (a)
Chlorophyll (1)
Chloroplast
Cholesterol

Choline -
Chondriosome
Chromoplast
Chromo protein
Citrin

Citrulline

Clupein .
Coagulated protein
Coenzyme

Collagen

Compound cellulose -

Compound lipid
Conjugated protein
Copper oxidases
Cotton  fibre -
Crotonaldehyde
Crotonaldehyde theory
Crude protein
Cutin

Cyclotron

Cystein

Cystine

Cytocine
Cytoplasm

Dark phase
Datk reaction
Dehydrogenase
Derived protein
Dextrin
Dibromotyrosine
Dibydroxy acetone
phosphate
Dihydroxy phenyl
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57
58
1-6
78
104
104
9

75> 76, 151
| 174-196
10

‘10

90

173, 174
29
87
91
10§
86

102,

) 3
62, 77, 79
87

137

3

115, 118
117, 118
84

4

185

93, 97
93,94, 96
87

7

105
106
137
90
59
" 94, 100

108, 110, 114
alanine

101
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Page No.
‘Diiodo tyrosine 94, 100 ‘"
Dipeptidases 136
Dipeptide (Formation) 122, 123

.Diphospho glyceric acid 107

Disaccharides 16, 38, 48
E
Einstein 103
Elastin 86
LEmbryo 190
Ensvme 105, 129,-139
Ergosterol 76-77, 150
Trythrose-4-phosphate 110
Esculin 173
Esterase 135
F
Fat 62, 63
7at synthesis 113-118
JPatty acids 69, 72
“atty acid Synthesis 114-117
IFermentation 25, 3§
Fibroin 86
Fiavo protein 137
Folic acid 176-177
.Fructosan 17,60
Fructose 29-38

Fructose-1, 7,-diphosphate 1¢8,110

Fructose-7-phosphate 108
-Galactan 17
Galactose 28
'Gama particle 184
Geiger Muller counter 185
Germination 190-203
-Gliadin 86
-Globin 87
-Globulin g5
‘Glucosan 17, 50
Glucose 20-28
-Glucose-1-phosphate 109
-Glucose--6-phosphate 109
-Glucosidases 135
-Glucoside 15, 61
Glutamic acid. 93, 98
*Glutamine 93, 98
*Glutelin 85
-Glutenin 85
-Glycerol 114, 115§
«Glycine acid 93, 94
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Glycolipid 62, 79
Glycylglycine 84;-92,-122
Gly-oproteine . 90
Growth .-206-109

H

. Hemi cellulose 4, 6o
Hexosans 50

Hexose condensation 115, 116,118
Hexose condensation B-oxida-

tion 115-1°3
Hexoses 19
Hill reaction 104
Histidine 93, 94, 98
Histone 8o
Hordein 86, 87
Hydrases 136
Hydro cellulose 3
Hydrogenation Gs
Hydrolases 135
Hydrolysis (carbohydrate)
» (Fat). 64
" (Protein) 83
Hydroxyl amine 97
Hydroxy lysine 935 99
Hydroxy Proline 94, 07
Hypoxanthin 90
I
Inhibitor 123
1nositol 179
Tnulin 17,20,60
Invertase 135
Todogorgoic acid 100
Todotyrosine 100
Tonone 146
Iron oxidases 137
Isoleucine 93, 95
Isotopes 181-18
P K 9
Kerasin i)
Keratin 86
Keto hexoses 29
Kiliani synthesis 26"

Kreb cycle 125, 128,197

L

Lactase 13§
Lactose 16, 43-15
Lecithin C 78
Lecitho protein 90
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Page No. Page No.

Leucine 93,95 o O
Leucoplast 10 Oil . 72-73
Levulan 17 Opitical activity 15
Light 1oz Opitical Isomer 15

Light phasc 105 Ornithine 99

Light reaction 106 Ovo globulin ‘ 85
Lignin 4, 6o Okidases 137
Lignoceric acid 79 Oxy cellulose 3.

Lipase 135 \ ) P
Lipid G2-79 Pantothenic acid 171
Lipoic acid 106, 107, 179 Paper 55-5T
Lipo protein 9o Para amino benzoic acid 174
Lysine 93,94,99 DPectate 5, 6
M Pectic  acid 5
Maltose 16,45,47 Pectic substance 5
"Mannan 17 Pectin 6, Go
Mannose 18, 29 Pectose 6
Melizitose ~ 17 Pentosan 17, 50
Metabolism Pentoses 18
,»» {Cathohydrate) 124,128, Peptidases 136
195, 198 Peptide linkage 84
. (Fat) 192—199 Pcpmnes 91
,» (Protein) 199-200  Phenyl alanine 93, 94, 96
Meta protein o1  Phosphatase 135
Methionine 93, 97 Phosphoglyceraldehvde 108, 110
Methylation 42 Phosphoglyceric acid 157, 111
Methyl glucoside 24 Phosphoglycerol 114
Millon’s reaction 82  Phospholipid 62
Mitochondria 10 Phosphomutase 138
Mixed Polysaccharide 6o Phospho protein " 90
Molish reaction 82 Phospho rylase 138
Mono _sacchaside 16, 17, 38 Photolysis 104.
Mucilage 61 Photo synthesis 102-112
Myosin 85 Pigment 104
N Plant cell I-12
o Plant growth 206-209
Niacin 165-168  Plastic cellulose T 58
Nicotinamide 166 Plastid 9
Nicotinic acid 165-168 Po]yene 147
Nitro acetate 58 Polysaccharidases 135
Nitro cellulose 57  Polysaccharides 17, 49-61
Normal  cellulose 2 Prolamine ’ 86
Nuclegse . 135 Proline 94, 97
Nucleic i acid 89 Protamine > 87
Nuclcos_ndc 88  Protein 80-101,119
Nucleotide 88  Proteoses 91 - 36
Nu(‘!eo pfotein 87-88 Purine ’ 89
Nucleus 8 ° Pyridoxal ' 163,
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Pyridoxamine 163
Pyridoxine 162-104
Pyrimydine 89
] Pyro phosphate 135
Q
Quantum theoty - 103
. : g R
Radio isotopes- 183-189
Raffinose . : 48
Rancidity 65
Rayon 57-58
Resin 27
Riboflavin 160-162
. Ribose 19
Ribose-s-phosphate 111
Ribulose- 1, s-diphosphate 108
Ribulose-s-phosphate 107,110
Ripening 204-206
Rutin 173
{! S
) Salmin 87
& Saponification 64
& Secalin 86
3 Sedoheptulose-1,7-diphosphate
7\? , 110-111
Semi g -carotenol ‘ 145
["’ Serine 93-95
k- Serum. globulin. .. . - 85
. Silk ‘(artificial) 56
i Simple Lipid ' 62
‘m Simple :protein- 85
Soan el 70
Sphingomyelin 79
. Sphingosine 79
‘ Stable Isotpe 182
i_ : Strach 17, 50-53
X Sterol 74-77
L, Sturin : 87
y Suberin 4
Substrate 133
Sucrose 16-39-43

( 4)

Thiamine
Threorie
Thymine
Thyroxine
Tocopherol
Tollen’s reagent
Trans phosphorylase
Triiodo thyroxine
Tri saccharides
True Protein
Tryptophane

T'yrosine

Uracil
Uric acid

Vacuole
Valine
Viscous rayon
Vitamin

» (A)

» (B)

» (B?.)

EE) (BG)

5> (Bra)

»

» (D)

Xanthin

Xantho Phyll
Xanthoproteic reaction
Xylan :
Xylose

Xylulose-5-pho sphate
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158-160
63, 64, 96
89

94, 100
154

22, 27
138

100

17, 48,-49
84, 85-91
94, 96
93,94,96

140-179
143-149
158-160
160-162
162-164
164-165
168-171
149-153
153-156
177-179
156-158
176-177
163-174
-165-168

62,68

90
102, 104
81
17
19
110-111




